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PREFACE. 


It  having  been  decided  to  include  in  future  volumes  of  the  Amer- 
ican Ephemeris  and  Nautical  Almanac  and  of  the  American  Nautical 
ilmanac,  beginning  with  the  editions  for  1919,  tables  giving  the  times 
)f  rising  and  setting  of  the  Sun  and  Moon  in  the  form  contained  in 
:he  following  pages,  this  supplement  containing  the  corresponding 
:ables  for  1917  and  1918  is  issued  that  information  on  this  subject 
night  be  available  for  immediate  use. 

J.  A.  HOOGEWERFF, 

Captain,  U.  S.  A^., 
Superintendent  Naval  Observatory. 
Washington,  November,  1916. 
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TABLE  I. 


LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OF  GREENWICH,  191?; 

To  obtain  civil  time,  subtract  12  hours,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minute: 
the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minute: 
the  station  is  east  of  the  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  24. 
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:,OCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1917. 
To  obtain  civil  time,  write  P.  M.  after  tlie  astronomical  time. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minutes 
;he  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 
;he  station  is  east  of  the  standard  meridian.  • 

For  sunset  in  southern  latitudes  see  page  24. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OF  GREENWICH,  1917. 

To  obtain  civil  time,  subtract  12  hours,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  bj^  the  number  of  mimitef 
the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 
the  station  is  east  of  the  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  24. 
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LOCAL  ASTRONOMICAL  xMEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1917. 
To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minutes 
the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 
Lhe  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  24. 
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6  31 
6  33 
6  35 

6  37 
6  38 


+56° 


m 
5 
7 
9 

11 
14 


5  16 
5  18 
5  20 
5  22 
5  24 

5  27 
5  29 
5  31 
5  33 
5  35 

5  37 
5  39 
5  42 
5  44 
5  46 

5  48 
5  50 
5  52 
5  54 
5  56 

5  58 

6  0 
6  2 
6  4 
6  6 


6  10 
6  12 
6  14 
6  17 


6  19 
6  21 
6  23 
6  25 
6  27 

6  29 
6  30 
6  33 
6  35 
6  37 

6  39 
6  41 


+58° 


h  m 

4  59 

5  1 
5  4 
5  6 


5  11 
5  13 
5  16 
5  18 
5  20 

5  23 
5  25 
5  27. 
5  30 
5  32 

5  34 
5  37 
5  39 
5  41 
5  44 

5  46 
5  48 
5  50 
5  52 
5  55 

5  57 

5  59 

6  2 
6  4 
6  6 


6  11 
6  13 
6  15 
6  17 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6  42 
6  44 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OF  GREENWICH,  1917. 

To  obtain  civil  time,  subtract  12  hours,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minutes 
the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 
the  station  is  east  of  the  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  24. 


Date. 

Lat. 

AO 

V 

1 

1  T  no 

+  oU 

1  o  c;o 
+  ot) 

1  4  c;o 
+  40 

+  0U 

+  0Z 

+04 

+  00 

+  00 

+60 

h  m 

1l  m 

h  m 

h.  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 



h  m 

Apr. 

1 

18  0 

17  57 

17  53 

17  49 

17  46 

17  44 

17  40 

17  36 

17  34 

17  32 

17  30 

17  27 

17  24 

2 

18  0 

17  57 

17  52 

17  48 

17  45 

17  42 

17  38 

17  34 

17  32 

17  30 

17  27 

17  24 

17  21 

3 

18  0 

17  56 

17  52 

17  47 

17  44 

17  40 

17  36 

17  32 

17  30 

17  27 

17  24 

17  21 

17  18 

4 

18  0 

17  55 

17  51 

17  45 

17  42 

17  39 

17  34 

17  30 

17  27 

17  25 

17  22 

17  19 

17  15 

5 

17  59 

17  55 

17  50 

17  44 

17  41 

17  37 

17  33 

17  27 

17  25 

17  22 

1719 

17  16 

17  12 

6 

17  59 

17  54 

17  49 

17  43 

17  40 

17  36 

17  31 

17  25 

17  23 

17  20 

17  16 

17  13 

17  9 

7 

17  59 

17  54 

17  48 

17  42 

17  38 

17  34 

17  29 

17  23 

17  20 

17  17 

17  14 

17  10 

17  6 

8 

17  58 

17  53 

17  48 

17  41 

17  37 

17  32 

17  27 

17  21 

17  18 

17  15 

17  11 

17  8 

17  3 

9 

17  58 

17  52 

17  47 

17  40 

17  36 

17  31 

17  25 

17  19 

17  16 

17  12 

17  9 

17  5 

17  0 

10 

17  58 

17  52 

17  46 

17  38 

17  34 

17  29 

17  24 

17  17 

17  14 

17  10 

17  6 

17  2 

16  57 

11 

17  58 

17  52 

17  45 

17  37 

17  33 

17  28 

17  22 

17  15 

17  11 

17  8 

17  4 

16  59 

16  54 

12 

17  57 

17  51 

17  44 

17  36 

17  32 

17  26 

17  20 

17  13 

17  9 

17  5 

17  1 

16  56 

16  51 

13 

17  57 

17  50 

17  43 

17  35 

17  30 

17  25 

17  18 

17  11 

17  7 

17  3 

16  59 

16  54 

16  48 

14 

17  57 

17  50 

17  42 

17  34 

17  29 

17  23 

17  16 

17  8 

17  5 

17  1 

16  56 

16  51 

16  45 

15 

17  57 

17  50 

17  42 

17  33 

17  28 

17  22 

17  15 

17  6 

17  2 

16  58 

16  54 

16  48 

16  42 

16 

17  56 

17  49 

17  41 

17  32 

17  26 

17  20 

17  13 

17  4 

17  0 

16  56 

16  51 

16  46 

16  39 

17 

17  56 

17  48 

17  40 

17  31 

17  25 

17  19 

17  11 

17  2 

16  58 

16  54 

16  48 

16  43 

16  36 

18 

17  56 

17  48 

17  39 

17  30 

17  24 

17  17 

17  10 

17  0 

16  56 

16  51 

16  46 

16  40 

16  33 

19 

17  56 

17  47 

17  39 

17  29 

17  23 

17  16 

17  8 

16  58 

16  54 

16  49 

16  44 

16  38 

16  30 

20 

17  55 

17  47 

17  38 

17  28 

17  21 

17  14 

17  6 

16  56 

16  52 

16  47 

16  41 

16  35 

16  28 

21 

17  55 

17  46 

17  37 

17  26 

17  20 

17  13 

17  4 

16  54 

16  50 

16  44 

16  39 

16  32 

16  25 

22 

17  55 

17  46 

17  36 

17  25 

17  19 

17  12 

17  3 

1 6  52 

16  48 

16  42 

16  36 

16  29 

16  22 

23 

17  55 

17  46 

17  36 

17  24 

17  18 

17  10 

17  1 

16  50 

16  46 

16  40 

16  34 

16  27 

16  19 

24 

17  55 

17  45 

17  35 

17  24 

17  17 

17  9 

17  0 

16  49 

16  43 

16  38 

16  31 

16  24 

16  16 

25 

17  54 

17  45 

17  34 

17  22 

17  15 

17  7 

16  58 

]  G  47 

16  41 

16  35 

16  29 

16  22 

16  13 

26 

17  54 

17  44 

17  34 

17  21 

17  14 

17  6 

16  56 

16  45 

16  39 

16  33 

16  26 

16  19 

16  10 

27 

17  54 

17  44 

17  33 

17  20 

17  13 

17  5 

16  55 

16  43 

16  37 

16  31 

16  24 

16  17 

16  8 

28 

17  54 

17  44 

17  32 

17  20 

17  12 

17  3 

16  53 

16  41 

16  35 

16  29 

16  22 

16  14 

16  5 

29 

17  54 

17  43 

17  32 

17  19 

17  11 

17  2 

16  52 

16  39 

16  33 

16  27 

16  20 

16  12 

16  ,2 

30 

17  54 

17  43 

17  31 

17  18 

17  10 

17  1 

16  50 

16  38 

16  31 

16  25 

16  17 

16  9 

15  59 

May 

1 

17  54 

17  42 

17  31 

17  17 

17  9 

17  0 

16  49 

16  36 

16  30 

16  23 

16  15 

16  6 

15  57 

2 

17  53 

17  42 

17  30 

17  16 

17  8 

16  58 

16  47 

16  34 

16  28 

16  21 

16  13 

16  4 

15  54 

3 

17  53 

17  42 

17  29 

17  15 

17  7 

16  57 

16  46 

16  32 

16  26 

16  18 

16  11 

16  2 

15  51 

4 

17  53 

17  42 

17  29 

17  14 

17  6 

16  56 

16  44 

16  30 

16  24 

16  17 

16  8 

15  59 

15  49 

5 

17  53 

17  41 

17  28 

17  13 

17  5 

16  55 

16  43 

16  29 

16  22 

18  15 

16  6 

15  57 

15  46 

6 

17  53 

17  41 

17  28 

17  12 

17  4 

16  54 

16  42 

16  27 

16  20 

16  13 

16  4 

15  54 

15  43 

7 

17  53 

17  40 

17  27 

17  12 

17  3 

16  52 

16  40 

16  25 

16  18 

16  11 

16  2 

15  52 

15  41 

8 

17  53 

17  40 

17  27 

17  11 

17  2 

16  51 

16  39 

16  24 

16  17 

16  9 

16  0 

15  50 

15  38 

9 

17  53 

17  40 

17  26 

17  10 

17  1 

16  50 

16  38 

16  22 

16  15 

16  7 

15  58 

15  48 

15  36 

10 

17  53 

17  40 

17  26 

17  10 

17  0 

16  49 

16  36 

16  21 

16  13 

16  5 

15  56 

15  45 

15  33 

11 

17  53 

17  40 

17  25 

17  9 

16  59 

16  48 

16  35 

16  19 

16  12 

16  3 

15  54 

15  43 

15  31 

12 

17  53 

17  39 

17  25 

17  8 

16  58 

16  47 

16  34 

16  18 

16  10 

16  2 

15  52 

15  41 

15  28 

13 

17  53 

17  39 

17.24 

17  8 

16  58 

16  46 

16  33 

16  16 

16  8 

16  0 

15  50 

15  39 

15  26 

14 

17  53 

17  39 

17  24 

17  7 

16  57 

16  45 

16  32 

16  15 

16  7 

15  58 

15  48 

15  37 

15  24 

15 

17  53 

17  39 

17  24 

17  6 

16  56 

16  44 

16  30 

16  13 

16  5 

15  56 

15  46 

15  35 

15  21 

16 

17  53 

17  39 

17  23 

17  6 

16  55 

16  44 

16  29 

16  12 

16  4 

15  55 

15  44 

15  33 

15  19 

17 

17  53 

17  38 

17  23 

17  5 

16  54 

16  42 

16  28 

16  11 

16  2 

15  53 

15  43 

15  30 

15  17 

7 
7 
6 
6 
6 

6 
5 
5 
5 
5 

4 
4 
4 
4 
3 

3 
3 
3 
2 
2 

2 
2 
2 
2 
1 

1 
1 
1 
1 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
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lOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1917. 
il  time,  write  P.  M.  after  the  astronomical  time. 

standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minutes 
;  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 
of  the  standard  meridian, 
southern  latitudes  see  page  24. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OF  GREENWICH,  1917. 

To  obtain  civil  time,  subtract  12  hours,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minutes 
the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 
the  station  is  east  of  the  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  24. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1917. 
To  obtain  civil  time,  write  P.M.  after  the  astronomical  time. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minutes 
■,he  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 
lie  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  24. 
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6 
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6 

30 

6 

48 

0 

59 

7 

11 

7 

26 
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7 

52 
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8  13 

8 

25 
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20 

6 

0 

6 

15 

6 

31 
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49 
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27 
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91 

ft 

u 

0 

6 

15 
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8 

29 

8  44 

22 

6 

0 

6 

15 

6 

31 

6 

50 

7 

1 

7 

14 

7 

29 

7  48 

7 
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[EAN  TIME  OF  SUNRISE,  MERIDIAN  OF  GREENWICH,  1917 

tract  12  hoiirs,  mark  the  result  A.  M.,  and  add  one  to  the  day. 
tne  at  any  station,  increase  the  local  time  by  the  number  of  minuteij 
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+35° 


h  m 
16  50 
16  50 
16  50 
16  51 
16  51 

16  52 
16  52 
16  53 
16  54 
16  54 

16  55 
16  55 
16  56 
16  57 
16  57 

16  58 
16  59 

16  59 

17  0 
17  1 


+40° 


17 
17 
17 
17 
17 


17  5 

17  6 

17  6 

17  7 

17  8 

17  9 
17  9 
17  10 
17  11 
17  12 

17  12 
17  13 
17  14 
17  15 
17  16 

17  16 
17  17 
17  18 
17  18 
17  19 

17  20 
17  21 


h  m 
16  35 
16  35 
16  36 
16  36 
16  37 

16  38 
16  38 
16  39 
16  40 
16  40 

16  41 
16  42 
16  42 
16  43 
16  44 

16  44 
16  45 
16  46 
J  6  47 
16  48 

16  49 
16  49 
16  50 
16  51 
16  52 

16  53 
16  54 
16  55 
16  56 
16  56 

16  57 
16  58 

16  59 

17  0 
17  1 

17  2 

17  3 

17  4 

17  5 

17  6 

17  7 
17  8 
17  9 
17  10 
17  11 

17  12 
17  12 


+45° 


h  m 
16  17 
16  18 
16  18 
16  19 
16  20 

16  20 
16  21 
16  22 
16  22 
16  23 

16  24 
16  25 
16  26 
16  27 
16  28 

16  28 
16  29 
16  30 
16  31 
16  32 

16  33 
16  34 
16  36 
16  37 
16  38 

16  39 
16  40 
IG  41 
16  42 
16  43 

16  44 
16  46 
16  47 
16  48 
16  49 

16  50 
16  51 
16  52 
16  54 
16  55 

16  56 
16  57 

16  58 

17  0 
17  1 

17  2 
17  3 


+50° 


h  m 
15  55 
15  56 
15  56 
15  57 
15  58 

15  59 

16  0 
16  0 
16  1 
16  2 

16  3 

16  4 

16  6 

16  6 

16  8 

16  9 
16  10 
16  11 
16  12 
16  14 

16  15 
16  16 
16  17 
16  19 
16  20 

16  21 
16  22 
16  24 
16  25 
16  27 

16  28 
16  30 
16  31 
16  32 
16  34 

16  35 
16  37 
16  38 
16  40 
16  41 

16  42 
16  44 
16  45 
16  47 
16  48 

16  50 
16  51 


-52° 


h  m 
15  44 
15  45 
15  46 
15  47 
15  47 

15  48 
15  49 
15  50 
15  51 
15  52 

15  53 
15  55 
15  56 
15  57 
15  58 

15  59 

16  0 
16  2 
16  3 
16  4 

16  6 
16  7 
16  9 
16  10 
16  12 

16  13 
16  14 
16  16 
16  17 
16  19 

16  20 
16  22 
16  24 
16  25 
16  27 

16  28 
16  30 
16  31 
16  33 
16  35 

16  36 
16  38 
16  40 
16  41 
16  43 

16  44 
16  46 


+54° 


h  m 
15  32 
15  33 
15  34 
15  35 
15  36 

15  37 
15  38 
15  39 
15  40 
15  41 

15  42 
15  44 
15  45 
15  46 
15  47 

15  49 
15  50 
15  52 
15  53 
15  54 

15  56 
15  58 

15  59 

16  1 
16  2 

16  4 
16  5 
16  7 
16  9 
16  10 

16  12 
16  14 
16  15 
16  17 
16  19 

16  20 
16  22 
16  24 
16  26 
16  28 

16  29 
16  31 
16  33 
16  35 
16  36 

16  38 
16  40 


+56° 


h  ;n 
15  18 
15  19 
15  20 
15  21 
15  22 

15  23 
15  24 
15  26 
15  27 
15  28 

15  30 
15  31 
15  32 
15  34 
15  35 

15  37 
15  38 
15  40 
15  41 
15  43 

15  45 
15  46 
15  48 
15  50 
15  52 

15  53 
15  55 
15  57 

15  58 

16  0 


16  2 
16  4 
16  6 
16  8 
16  10 


16  12 
16  14 
16  16 
16  18 
16  20 

16  22 
16  24 
16  26 
16  27 
16  29 

16  31 
16  33 


+58" 


h  m 

15  2 

15  3 

15  4 

15  5 

15  6 

15  8 
15  9 
15  10 
15  12 
15  13 

15  14 
15  16 
15  18 
15  19 
15  21 

15  23 
15  24 
15  26 
15  28 
15  30 

15  32 
15  34 
15  36 
15  38 
15  39 

15  41 
15  43 
15  45 
15  47 
15  50 

15  52 
15  54 
15  56 

15  58 

16  0 

16  2 
16  4 
16  6 
16  9 
16  11 

16  13 
16  15 
16  17 
16  19 
16  21 

16  24 
16  26 


TABLE  I. 


17 


LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1917. 
To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time. 

To  obtain  the  standard. time  at  any  station,  increase  the  local  time  by  the  number  of  minutes 
the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 
the  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  24. 
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.OCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1917. 
To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minutes 
he  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 
he  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  24.  ■     ;   ■  • 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OF  GREENWICH,  1917 

To  obtain  civil  time,  subtract  12  hours,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minutefi 
the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 
the  station  is  east  of  the  standard  meridian.  '      '    >      ,  ,  , 

For  sunrise  in  southern  latitudes  see  page  24. 
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)NOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1917. 
ivil  time,  •write  P.  M.  after  the  astronomical  time. 

le  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minutes 
;st  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 
st  of  the  standard  meridian, 
n  southern  latitudes  see  page  24. 
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LSTRONOMICALMEAN  TIME  OF  SUNRISE,  MERIDIAN  OF  GREENWICH,  1917. 

stain  civil  time,  subtract  12  hours,  mark  the  result  A.  M.,  and  add  one  to  the  day. 
)tain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minutes 
n  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 
n  is  east  of  the  standard  meridian, 
unrise  in  southern  latitudes  see  page  24. 
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18  56 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1917. 
To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minutes 
the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 
the  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  24. 
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TABLE  II. 


SUNRISE  AND  SUNSET  FOR  SOUTHERN  LATITUDES,  1917. 

In  the  case  of  a  southern  latitude  the  time  of  sunrise  or  sunset  is  taken  from  Table  I,  with 
the  corresponding  northern  latitude,  not  for  the  given  date  but  for  a  date  about  six  months  earlier 
or  later,  which  is  to  be  found  in  the  following  table.  The  time  taken  from  Table  I,  whether  of 
sunrise  or  sunset,  must  be  coiTected  by  the  quantity  given  in  Table  II  on  the  same  line  with  the 
given  date. 

Example. — May  10,  1917,  civil  date,  in  latitude  -38°,  required  the  time  of  sunrise  and  sunset. 
The  astronomical  date  is  May  9  for  sunrise  and  May  10  for  sunset;  Table  II  gives  November 
11  and  12  as  the  corresponding  dates,  northern  latitude,  while  the  correction  is  +12™  in  each  case. 

Sunrise.  Sunset. 

d    h  m  d    h  m 

Table  I,  Lat.  +38°  ....    Nov.  11  18  37  Nov.  12   4  51 

Table  II  May     9+12  May    10  +  12 


Local  astronomical  mean  time        .    May     9  18  49  May    10    5  3 

Civil  time  May    10    6  49  A.  M.      May    10   5   3  R  M. 
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TABLE  II. 

SUNRISE  AND  SUNSET  FOR  SOUTHERN  LATITUDES,  1917. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONRISE,  MERIDIAN  OF  GREENWICH 

1917. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  on* 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  8. 
For  other  longitudes  and  for  southern  latitudes  see  page  42. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET, 

1917. 


MERIDIAN  OF  GREENWICH, 


To  obtain  civil  time,  write  P.  M.  after  tlie  astronomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  8. 

For  other  longitudes  and  for  southern  latitudes  see  page  42. 
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13  27 

13  46 

14  7 

14  31 

14  46 

15  2 

15  22 

15  46 

15  58 

16  12 

16  28 

16  46 

17  10 

1 
1 

14  ly 

10  u 

1  ^  9A 
10  ZD 

10  "lU 

10  0/ 

1  A  1  Q 

10  lo 

10  44 

ID  00 

17m 

1  /  lU 

1  /  Z  / 

1/  4/ 

1  Q  1  9 
io  Ll 

2 

15  10 

15  30 

15  51 

16  15 

16  30 

16  46 

17  6 

17  30 

17  42 

17  56 

18  12 

18  30 

18  53 

3 

16  0 

16  18 

16  39 

17  0 

17  13 

17  28 

17  45 

18  7 

18  18 

18  30 

18  43 

18  59 

19  17 

4 

16  47 

17  3 

17  20 

17  39 

17  50 

18  3 

18  18 

18  36 

18  45 

18  54 

19  5 

19  18 

19  32 

5 

17  32 

17  45 

17  59 

18  14 

18  23 

18  33 

18  45 

18  59 

19  6 

19  13 

19  21 

19  31 

19  41 

6 

18  16 

18  25 

18  35 

18  46 

18  52 

19  0 

19  8 

19  18 

19  23 

19  28 

19  33 

19  40 

19  47 

7 

18  57 

19  3 

19  9 

19  16 

19  19 

19  24 

19  29 

19  35 

19  37 

19  40 

19  44 

19  47 

19  51 

8 

19  38 

19  40 

19  42 

19  44 

19  45 

19  46 

19  48 

19  50 

19  51 

19  52 

19  52 

19  54 

19  55 

9 

20  18 

20  16 

20  14 

20  12 

20  10 

20  9 

20  7 

20  5 

20  4 

20  2 

20  1 

20  0 

19  58 

10 

21  0 

20  54 

20  48 

20  40 

20  36 

20  32 

20  26 

20  20 

20  17 

20  14 

20  10 

20  6 

20  2 

11 

21  43 

21  34 

21  23 

21 12 

21  5 

20  57 

20  48 

20  38 

20  32 

20  27 

20  21 

20  14 

20  7 

12 

22  30 

22  17 

22  2 

21  46 

21  37 

21  26 

21  13 

20  58 

20  51 

20  43 

20  34 

20  25 

20  14 

13 

23  20 

23  4 

22  46 

22  26 

22  14 

22  0 

21  44 

21  25 

21  15 

21  5 

20  53 

20  40 

20  24 

14 

23  56 

23  35 

23  12 

22  58 

22  42 

22  23 

22  0 

21  49 

21  36 

21  21 

21  4 

20  43 

15 

'6  i-i 

23  51 

23  34 

23  14 

22  48 

22  35 

22  21 

22  4 

21  44 

21 19 

16 

1  13 

0  52 

0  31 

0  6 

23  50 

23  38 

23  24 

23  7 

22  47 

22  23 

17 

2  14 

1  54 

1  32 

1  8 

0  53 

6  36 

6  ie 

23  54 

Feb. 


28 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONRISE,  MERIDIAN  OF  GREENWICH, 

1917. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  pac^e  8.  ,  . 

For  other  longitudes  and  for  southern  latitudes  see  page  42. 


\v  Lat. 

0° 

+10° 

+20° 

+30° 

1 

+35° 

+40° 

+45° 

+50° 

+52° 

+54° 

+56° 

+58° 

+G0° 

h  m 

h  ni 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  in 

h  m 

h  m 

h  m 

h  m 

Feb.  16 

13  44 

14  4 

14  26 

14  51 

15  6 

15  23 

15  44 

16  9 

16  22 

16  36 

16  53 

17  13 

17  38 

17 

14  46 

15  5 

15  25 

15  48 

16  2 

16  18 

16  37 

17  0 

17  12 

17  24 

17  39 

17  56 

18  17 

18 

15  47 

16  3 

16  20 

16  40 

16  52 

17  5 

17  21 

17  40 

17  48 

17  58 

18  10 

18  22 

18  38 

19 

16  46 

16  58 

17  11 

17  26 

17  35 

17  45 

17  56 

18  10 

18  16 

18  23 

18  31 

18  40 

18  50 

20 

17  42 

17  50 

17  58 

18  7 

18  13 

18  19 

18  26 

18  34 

18  38 

18  42 

18  47 

18  52 

18  58 

21 

18  36 

18  39 

18  42 

18  45 

18  47 

18  50 

18  52 

18  55 

18  57 

18  58 

19  0 

19  2 

19  4 

22 

19  28 

19  26 

19  24 

19  22 

19  20 

19  19 

19  17 

19  15 

19  14 

19  13 

19  12 

19  11 

19  9 

23 

20  19 

20  12 

20  5 

19  57 

19  53 

19  48 

19  42 

19  35 

19  31 

19  28 

19  24 

19  20 

19  15 

24 

21  10 

20  59 

20  48 

20  34 

20  27 

20  18 

20  8 

19  56 

19  50 

19  44 

19  38 

19  30 

19  21 

25 

22  2 

21  47 

21  32 

21  14 

21  4 

20  52 

20  38 

20  21 

20  14 

20  5 

19  55 

19  44 

19  32 

26 

22  55 

22  37 

22  18 

21  57 

21  44 

21  30 

21  13 

20  52 

20  42 

20  31 

20  18 

20  4 

19  46 

27 

23  48 

23  28 

23  8 

22  44 

22  30 

22  13 

21  54 

21  30 

21  18 

21  5 

20  50 

20  32 

20  10 

28 

23  59 

23  34 

23  19 

23  2 

22  42 

22  17 

22  4 

21  50 

21  34 

21  14 

20  50 

Mar.  1 

0  40 

0  20 

23  57 

23  37 

23  12 

23  0 

22  47 

22  31 

22  12 

21  49 

2 

1  31 

1  12 

0  51 

0  27 

0  13 

23  52 

23  38 

23  22 

23  3 

3 

2  21 

2  3 

1  44 

1  22 

1  9 

0  54 

0  36 

0  14 

0  4 

4 

3  8 

2  52 

2  36 

2  17 

2  6 

1  54 

1  39 

1  20 

1  12 

1  2 

0  51 

0  38 

0  23 

5 

3  52 

3  40 

3  27 

3  12 

3  4 

2  54 

2  42 

2  28 

2  21 

2  14 

2  5 

1  56 

1  45 

0 

A  OK 

4  36 

4  27 

/ITT 

4  17 

4  6 

4  0 

3  53 

3  45 

3  35 

3  31 

3  25 

3  20 

3  13 

3  6 

7 

5  17 

5  12 

5  6 

5  0 

4  57 

4  53 

4  48 

4  42 

4  40 

4  37 

4  34 

4  30 

4  26 

8 

5  58 

5  56 

5  55 

5  54 

5  53 

5  52 

5  51 

5  50 

5  49 

5  48 

5  48 

5  47 

5  46 

9 

6  39 

6  42 

6  45 

6  48 

6  50 

6  52 

6  54 

6  58 

6  59 

7  0 

7  2 

7  4 

7  7 

10 

7  21 

7  28 

7  35 

7  43 

7  48 

7  53 

7  59 

8  7 

8  10 

8  14 

8  18 

8  23 

8  29 

o  o 
0  0 

8  16 

8  27 

8  40 

8  48 

8  56 

9  6 

9  18 

9  24 

9  30 

9  37 

9  45 

9  54 

; :  12 

8  53 

9  7 

9  22 

9  39 

9  49 

10  1 

10  14 

10  31 

10  39 

10  48 

10  58 

11  9 

11  23 

13 

9  44 

10  1 

10  19 

10  40 

10  52 

11  7 

11  24 

11  45 

11  55 

12  6 

12  19 

12  34 

12  52 

14 

10  38 

10  57 

11  18 

11  41 

11  56 

12  12 

12  31 

12  56 

13  8 

13  21 

13  37 

13  55 

14  18 

15 

11  36 

11  56 

12  17 

12  42 

12  56 

13  13 

13  34 

13  59 

14  12 

14  26 

14  43 

15  2 

15  27 

lb 

IZ  35 

12  54 

13  15 

13  39 

13  53 

14  9 

14  29 

14  53 

15  5 

15  18 

15  33 

15  52 

16  14 

17 

13  34 

13  51 

14.  9 

14  31 

14  43 

14  58 

15  14 

15  35 

15  45 

15  56 

16  9 

16  23 

16  40 

18 

14  31 

14  45 

15  0 

15  17 

15  27 

15  39 

15  52 

16  8 

16  15 

16  24 

16  33 

16  44 

16  56 

19 

15  27 

15  37  1  15  47 

15  59 

16  6 

16  14 

16  23 

16  34 

16  39 

16  45 

16  51 

16  58 

17  5 

20 

16  20 

16  26 

16  31 

16  38 

16  41 

16  46 

16  51 

16  56 

16  59 

17  2 

17  5 

17  9 

17  12 

Zl 

17  12 

17  13 

17  14 

17  14 

17  15 

17  15 

17  16 

17  16 

17  17 

17  17 

17  18 

17  18 

17  18 

22 

18  4 

18  0 

17  55 

17  50 

17  48 

17  44 

17  41 

17  36 

17  34 

17  32 

17  30 

17  27 

17  24 

23 

18  56 

18  47 

18  38 

18  27 

18  21 

18  14 

18  6 

17  57 

17  53 

17  48 

17  43 

17  37 

17  31 

24 

19  48 

19  36 

19  22 

19  7 

18  58 

18  47 

18  35 

18  21 

18  15 

18  7 

17  59 

17  50 

17  39 

25 

20  42 

20  26 

20  9 

19  49 

19  38 

19  24 

19  9 

18  50 

18  41 

18  32 

18  20 

18  8 

17  53 

26 

21  36 

21  18 

20  58 

20  35 

20  22 

20  7 

19  49 

19  26 

19  15 

19  3 

18  49 

18  33 

18  14 

27 

22  31 

22  11 

21  50 

21  26 

21  11 

20  55 

20  35 

20  10 

19  58 

19  45 

19  29 

19  10 

18  48 

28 

23  24 

23  4 

22  43 

22  19 

22  5 

21  48 

21  28 

21  4 

20  52 

20  38 

20  22 

20  4 

19  40 

29 

23  56 

23  37 

23  14 

23  1 

22  45 

22  27 

22  4 

21  53 

21  41 

21  26 

21  9 

20  49 

30 

"6  is 

23  58 

23  45 

23  29 

23  9 

23  0 

22  49 

22  38 

22  24 

22  8 

31 

1  3 

0  47 

0  29 

0  10 

23  52 

23  41 

23  29 

Apr.  1 

1  48 

1  35 

1  21 

1  5 

0  55 

0  45 

0  32 

0  16 

0  9 

0  1 

2 

2  32 

2  22 

2  11 

1  59 

1  52 

1  44 

1  35 

1  23 

1  18 

1  12 

1  6 

0  58 

0  50 

3 

3  14 

3  7 

3  1 

2  53 

2  48 

2  43 

2  38 

2  30 

2  27 

2  24 

2  20 

2  15 

2  10 

I 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

]917. 

5  !       To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
!  if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  8. 

For  other  longitudes  and  for  southern  latitudes  see  page  42. 


Date. 

1 

Lat. 

0° 

1 

+10° 

+20° 

+30° 

+35° 

+40° 

+45° 

+50° 

+o2 

+o4 

1  Cii^O 

+00 

_Lr;QO 
+  00 

+  0U 

h  m 

h  m 

li  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h.  m 

h  m 

Feb. 

16 

1  13 

0  52 

0  31 

0  6 

23  50 

23  38 

23  24 

23  7 

22  47 

22  23 

17 

2  14 

1  54 

1  32 

1  8 

0  53 

0  36 

0  16 

0  30 

0  14 

23  54 

18 

3  15 

2  57 

L  ID 

J.  0\J 

1  7 

0  56 

0  44 

i  38 

19 

4  15 

4  1 

3  45 

3  27 

3  17 

3  5 

2  50 

2  33 

2  24 

2  15 

2  4 

152 

20 

5  13 

5  3 

4  52 

4  39 

4  32 

4  24 

4  14 

4  2 

3  56 

3  50 

3  43 

3  35 

3  27 

21 

6  8 

6  2 

5  57 

5  50 

5  46 

5  42 

5  37 

5  31 

5  28 

5  24 

5  21 

5  17 

5  13 

22 

7  0 

7  0 

7  0 

6  59 

6  59 

6  58 

6  58 

6  57 

6  57 

6  57 

6  56 

6  56 

6  56 

23 

7  52 

7  57 

Q  1 
0  1 

Q  7 
0  / 

0  J-O 

0  J-O 

8  22 

8  24 

8  27 

8  30 

8  33 

8  36 

24 

8  43 

8  52 

9  2 

9  13 

9  19 

9  26 

9  35 

9  45 

9  50 

9  55 

10  1 

10  7 

10  15 

25 

9  35 

9  48 

10  2 

10  18 

10  27 

10  38 

10  50 

11  6 

11  13 

11  21 

11  30 

11  41 

11  52 

26 

10  27 

10  44 

11  1 

11  21 

11  33 

11  47 

12  3 

12  23 

12  32 

12  43 

12  56 

13  10 

13  26 

27 

11  20 

11  39 

11  59 

12  22 

12  36 

12  52 

13  10 

13  34 

13  45 

13  58 

14  13 

14  31 

14  52 

28 

12  13 

12  33 

TO  KA 

10  0\J 

14  36 

14  48 

15  2 

15  19 

15  38 

16  2 

Mar. 

1 

13  5 

13  25 

13  46 

14  11 

14  25 

14  42 

15  2 

15  27 

15  39 

15  53 

16  9 

16  28 

16  51 

2 

13  56 

14  14 

14  34 

14  57 

15  11 

15  26 

15  45 

16  8 

16  18 

16  31 

16  45 

17  2 

17  22 

3 

14  44 

15  1 

15  18 

15  38 

15  50 

16  4 

16  20 

16  39 

16  48 

16  08 

17  10 

17  23 

17  39 

4 

15  30 

15  44 

15  58 

16  15 

16  24 

16  36 

16  48 

17  4 

17  11 

17  19 

17  28 

17  38 

17  50 

0 

1  ft 

iu  00 

i-D  ^0 

1 7  3 

17  13 

17  24 

17  30 

17  35 

17  42 

17  49 

17  57 

6 

16  56 

17  2 

17  10 

17  18 

17  23 

17  28 

17  34 

17  42 

17  45 

17  49 

17  53 

17  58 

18  3 

7 

17  37 

17  40 

17  43 

17  47 

17  49 

17  52 

17  54 

17  58 

17  59 

18  0 

18  2 

18  4 

18  7 

8 

18  18 

18  17 

18  16 

18  15 

18  15 

18  14 

18  13 

18  12 

18  12 

18  12 

18  11 

18  11 

18  10 

9 

18  59 

18  55 

18  50 

18  44 

18  41 

18  37 

18  33 

18  28 

18  26 

18  23 

18  20 

18  18 

18  14 

10 

19  42 

19  34 

1  n  OK 
19  lo 

ly  10 

1 Q  Q 

ly  w 

1  8  "14 

18  4'^ 

18  41 

18  36 

18  31 

18  25 

18  19 

11 

20  28 

20  16 

20  3 

19  48 

19  40 

19  30 

19  19 

19  5 

18  59 

18  52 

18  44 

18  35 

18  25 

12 

21  17 

21  1 

20  45 

20  26 

20  15 

20  2 

19  47 

19  30 

19  21 

19  12 

19  1 

18  49 

18  35 

13 

22  9 

21  51 

21  32 

21  10 

20  57 

20  42 

20  24 

20  2 

19  51 

19  39 

19  26 

19  10 

18  52 

14 

23  5 

22  46 

22  24 

22  0 

21  46 

21  29 

21  10 

20  45 

20  32 

20  19 

20  3 

19  44 

19  21 

15 

23  44 

00  00 
16  M 

IJ.  DO 

99  9ft 

91  40 

91  9Q 

21  14 

20  57 

20  37 

20  12 

16 

'6  '4 

23  32 

23  13 

22  49 

22  38 

22  25 

22  10 

21  52 

21  30 

17 

1  3 

044 

0  24 

0  1 

23  59 

23  48 

23  36 

23  23 

23  6 

18 

2  1 

145 

1  28 

1  8 

0  57 

0  44 

0  28 

0  8 

1  0 

0  49 

19 

2  58 

2  46 

2  33 

2  18 

2  9 

1  59 

147 

1  32 

1  26 

1  18 

1  10 

20 

3  52 

3  45 

3  36 

Q  91 

0  iO 

9  ^4 

2  44 

2  39 

2  32 

21 

4  45 

4  42 

4  39 

4  35 

4  33 

4  30 

4  28 

4  24 

4  23 

4  21 

4  19 

4  17 

4  14 

22 

5  37 

5  39 

5  41 

5  43 

5  44 

5  45 

5  47 

5  49 

5  50 

5  51 

5  52 

5  53 

5  55 

23 

6  28 

6  35 

6  42 

6  50 

6  54 

7  0 

7  6 

7  13 

7  16 

7  20 

7  25 

7  29 

7  34 

24 

7  20 

7  32 

7  43 

7  57 

8  4 

8  13 

8  24 

8  36 

8  42 

8  49 

8  56 

9  4 

9  14 

25 

8  14 

9  8 

8  29 

8  44 

9  2 

9  13 

9  25 

9  40 

9  57 

10  5 

10  15 

10  25 

10  37 

10  51 

26 

9  26 

9  45 

10  6 

10  19 

10  34 

10  51 

11  13 

11  24 

11  36 

11  49 

12  5 

12  24 

27 

10  3 

10  22 

10  43 

11  7 

11  21 

11  37 

11  57 

12  21 

12  33 

12  46 

13  2 

13  20 

13  43 

28 

10  56 

11  16 

11  38 

12  2 

12  16 

12  33 

12  53 

13  18 

13  30 

13  44 

14  0 

14  19 

14  42 

29 

11  49 

12  8 

12  28 

12  52 

13  5 

13  21 

13  40 

14  4 

14  15 

14  28 

14  42 

15  0 

15  21 

30 

12  38 

12  55 

13  14 

13  35 

13  48 

14  2 

14  18 

14  39 

14  49 

15  0 

15  12 

15  26 

15  43 

31 

13  25 

13  40 

13  56 

14  13 

14  24 

14  36 

14  50 

15  6 

15  14 

15  23 

15  33 

15  44 

15  57 

Apr 

1 

14  10 

14  22 

14  34 

14  48 

14  56 

15  5 

15  16 

15  29 

15  34 

15  41 

15  48 

15  56 

16  6 

2 

14  53 

15  1 

15  9 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONRISE,  MERIDIAN  OF  GREENWICH, 

]917. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  8. 

For  other  longitudes  and  for  southern  latitudes  see  page  42. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

1917. 

j  To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  8. 

For  other  longitudes  and  for  southern  latitudes  see  page  42. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONRISE,  MERIDIAN  OF  GREENWICH 

1917.  1, 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours! 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  on; 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  8.  ' 
For  other  longitudes  and  for  southern  latitudes  see  page  42.  ,  ■   ,      r ,  '  n. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

1917. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  lime  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  8. 
For  other  longitudes  and  for  southern  latitudes  see  page  42. 
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1917. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hom-s,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day.  •, 

To  obtain  standard  time,  see  directions  on  page  8.  '  ; 

For  other  longitudes  and  for  southern  latitudes  see  page  42.  .  .   .  '    l,  . •  !  ; 


Date^\ 

0° 

+10° 

+20° 

+30° 

+35° 

+40° 

+45° 

+50° 

+52° 

+54° 

+56° 

+58° 

+60° 

h  m 

h.  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

July  1 

Z  00 

Q  1  Q 
o  lo 

0  oZ 

0  O'l 

A  7 

A  99 

4 

■±  oy 

0  u 

Pi  1 9 
0  1^ 

Pi  9Pi 

0  zo 

Pi  QQ 

0  oy 

Pi  Pi^ 
0  00 

1  cc 
0  io 

o 
L 

o  Do 

A 

A  ^7 

^11 
0  11 

K  98 

^  47 
0  ^/ 

fi  1 9 

0  i-U 

fi  94 
0  ^4 

fi  QQ 
0  00 

fi 

D  04 

7  10 
/  iZ 

n  oc 
1  00 

Q 
O 

4  O'l 

0  lo 

0  O'i 

0  00 

fi  1 9 

fi  9Q 

0 

fi  48 
0  4o 

7  1  Q 
/  10 

7  9Pi 
/  ZD 

7  QQ 

7  Pi4 
/  04 

Q  1  Q 
8  io 

Q  QK 
0  00 

4 

5  56 

6  14 

6  33 

6  55 

7  8 

7  23 

7  41 

8  2 

8  13 

8  25 

8  38 

8  54 

9  12 

5 

6  56 

7  11 

7  27 

7  46 

7  56 

8  9 

8  23 

8  41 

8  48 

8  58 

9  8 

9  19 

9  33 

a 
D 

7  CiA 
/  O'i 

o  0 

ft  1  7 
0  1/ 

ft 

0  ol 

ft  ^0 
0  oy 

ft  47 
0  4/ 

Q  -^ft 
0  Oo 

Q  1  0 

y  lu 

0  1  fi 

y  10 

Q  99 

y  ZZ 

Q  90 

y  zy 

Q  '""7 

y  0/ 

^  Ad 

9  4d 

/ 

o  00 

Q  9 

y  11 

Q  1  ^ 

y  10 

G  91 

y  zi 

0  97 

y  z  / 

Q  Q4 

y  o4 

Q  Qft 

y  00 

Q  AA 

y  41 

Q  ACK 

y  40 

Q  c;a 

y  OU 

y  00 

o 
o 

Q  d.9 

y 

Q  -dft 

y  '10 

Q  4Q 

y  T:y 

Q  f^l 

y  01 

y  00 

Q 

y  00 

Q  Pifi 

y  00 

y  0/ 

0  p;ft 
y  Oo 

1  a  a 
lU  u 

1 A  0 

iU  z 

9 

10  30 

10  28 

10  26 

10  23 

10  21 

10  19 

10  17 

10  15 

10  14 

10  12 

10 11 

10  10 

10  8 

10 

11  20 

11  13 

11  6 

10  58 

10  53 

10  48 

10  42 

10  35 

10  31 

10  28 

10  24 

10  19 

10  14 

1 1 

J.X 

19  10 

11  ou 

1 1  4ft 
11  lo 

11  00 

1 1  97 

11  Z/ 

11  1ft 
11  lo 

11  ft 
11  0 

1  0  ^7 

lU  0/ 

1  0  t^l 

lU  01 

1 0  4  Pi 

lU  40 

1  0  Qft 
lU  Oo 

1  A  Q1 

lU  ol 

1  A  00 
iU  ZZ 

1 9 

IQ  1 

1  9  A7 

l.i  4:/ 

IZ  Ol 

IZ  1*1 

19  A 
IZ  "l 

1 1  Pi9 
11  OZ 

1 1  QQ 

11  oy 

1 1  99 
11  ZZ 

11  A 

11  14 

ii  0 

1  o  Pifi 
lU  00 

lU  4d 

1  A  00 

lU  00 

1  Q 
lo 

lo  OC) 

lo  OO 

1  Q  1  ft 
lo  lo 

1  9  f;7 
IZ  0/ 

iZ  40 

1  9  Q1 
IZ  ol 

1 9  1 
IZ  14 

11  Pil 
11  01 

11   A  A 

11  44 

ii  00 

I  1  91 

II  ZI 

11  1 

11  / 

1  A  KA 
iU  50 

14 

14  47 

14  28 

14  8 

13  44 

13  31 

13  15 

12  56 

12  33 

12  22 

12  9 

11  54 

11  38 

11  17 

15 

15  40 

15  20 

15  0 

14  36 

14  22 

14  5 

13  46 

13  21 

13  9 

12  56 

12  41 

12  22 

11  59 

±o 

If! 

1  fi  1  4 
10  1^ 

1  ^  ^^4 

IrJ  0^ 

1  '^0 

10  OU 

1      1  7 
10  1  / 

1  1 

10  1 

1  4  49 
14  4Z 

14  1ft 
14  lo 

1/1  7 

14  / 

1  ^  KA 

lo  04 

1  Q  QO 

lo  oy 

1  Q  00 
io  ZZ 

1  Q  A 
io  U 

1  7 

17  9'^ 
1  / 

17  R 
1  /  D 

1  fi  48 
10 

1  fi  97 
10  ^  I 

1     1 4 
ID  14 

1  fi  0 
lo  \J 

10  4o 

1  ^  99 
10  ZZ 

1     1 9 
10  IZ 

1  Pi  1 
10  1 

1/1  /I  c 
14  4o 

1  A  QQ 
14  00 

1  ,1   1  EC 

14  io 

18  11 

1  7  ^fi 
1  /  OD 

17  41 
1  /  ^11 

1  7  9'? 
1  /  Zo 

1  /  10 

17  1 
1  /  1 

1  fi  47 
lo  4/ 

1  fi  90 

10  zy 

1  fi  91 
lo  ZI 

1  fi  1 0 
lo  IZ 

1  fi  1 

Id  1 

10  OU 

1  PI  QC 

io  00 

19 

18  56 

18  45 

18  32 

18  18 

18  10 

18  1 

17  50 

17  37 

17  30 

17  24 

17  16 

17  7 

16  57 

20 

19  39 

19  31 

19  22 

19  13 

19  7 

19  1 

18  53 

18  44 

18  40 

18  35 

18  30 

18  25 

18  18 

91 

90  9rt 

^O  .iO 

9n  1  fi 

iJ\J  10 

90  1 1 
11 

90  (\ 

90 

ZU  0 

ly  oy 

10  t^Pi 

ly  00 

ly  OU 

ly  45 

1 0  fi 

i9  4o 

1  Q  /I  0 

ly  4o 

1  0  A 

iy  4u 

1  0  Qfi 

iy  00 

99 

91  n 

91  ft 

90  'iQ 

90  ^ft 
ZU  Oo 

90  f^ft 
Zu  Oo 

90  Pi7 

zu  0/ 

ZU  00 

90  [^fi 

zu  00 

ZU  00 

ZU  00 

9  A  txc 

zu  00 

OA  P.A 

ZU  04 

OA 

ZU  04 

9^ 

91  41 

91  44 

^1  TtT 

91  47 

91  f^l 
Zl  01 

91  t^'^ 

zi  00 

91 

Zi  00 

91  CiQ 
ZI  Oo 

99  9 

ZZ  z 

09  Q 
ZZ  0 

00  K 
ZZ  0 

99  *? 

ZZ  / 

00  0 

ZZ  y 

00  1 0 
ZZ  iZ 

24 

22  22 

22  29 

22  37 

22  45 

22  50 

22  55 

23  2 

23  9 

23  13 

23  17 

23  21 

23  26 

23  32 

25 

23  5 

23  16 

23  27 

23  40 

23  47 

23  55 

9fi 

9Q  t;9 

0 

u  0 

0  1  7 

U  Zo 

A  on 

u  zy 

A  Q^? 
U  OD 

f\AA 

\J  44 

A  f;q 
U  00 

97 

U  0 

0  90 

0  "^7 
U  0/ 

0  A7 
U  4/ 

U  Oo 

119 
1  IZ 

1  OQ 

X  00 

i  40 

1  P;Pi 
i  00 

0  ^ 
Z  0 

0  1  Q 

z  lo 

9S 

n  49 

117 
11/ 

1  ^7 
1  0/ 

1  4y 

9  Q 
Z  0 

9  9A 
Z  ZU 

0  /1A 
/  4U 

0  i 

0  i4 

Q  OQ 

0  Zo 

Q  /1/5 

0  40 

29 

1  37 

1  55 

2  16 

2  39 

2  52 

3  8 

3  27 

3  51 

4  2 

415 

4  30 

4  48 

5  10 

30 

2  35 

2  55 

3  16 

3  40 

3  54 

4  11 

4  31 

4  56 

5  8 

5  22 

5  38 

5  57 

6  20 

ox 

o  ou 

o  oo 

4  1 

^  10 

4  ^8 
ri  00 

4  f=;9 
4  OZ 

0  0 

0  At 

0  00 

f;  0 
0  Z 

D  14 

a  00 

0  Zy 

a  AC 
0  4o 

7  7 

Aug.  J. 

4  "^7 

4  '^4 
1  O  1 

^  19 
0  l.i 

^9 
0  O-i 

44 
0  44 

0  00 

fi  1  /I 
0  14 

fi  Q/l 
0  o4 

0  4o 

0  54 

T  fi 
/  D 

/  19 

/  00 

9 

O  Ol 

o  oo 

fi  4 
0  T 

fi  90 
0  ZU 

fi  QO 
0  oU 

fi  40 
0  4U 

fi  f^Q 

0  00 

7  Q 

'TIC 

/  lo 

n  00 

7  Zo 

/  oZ 

^  A'\ 

I  4i 

7  F^O 

/  oz 

3 

6  34 

6  43 

6  53 

7  4 

7  10 

7  17 

7  26 

7  35 

7  40 

7  45 

7  50 

7  56 

8  3 

4 

7  29 

7  33 

7  38 

7  43 

7  46 

7  50 

7  53 

7  58 

8  0 

8  3 

8  5 

8  8 

8  11 

5 

8  22 

8  21 

8  21 

8  20 

8  20 

8  20 

8  20 

8  19 

8  19 

8  19 

8  18 

8  18 

8  18 

6 

9  13 

9  8 

9  3 

8  57 

8  53 

8  49 

8  45 

8  39 

8  37 

8  34 

8  32 

8  28 

8  25 

7 

10  4 

9  55 

9  45 

9  34 

9  27 

9  20 

9  12 

9  1 

8  57 

8  52 

8  46 

8  39 

8  32 

8 

10  56 

10  43 

10  29 

10  13 

10  4 

9  54 

9  41 

9  26 

9  19 

9  12 

9  3 

8  54 

8  43 

9 

11  49 

11  33 

11  16 

10  56 

10  44 

10  31 

10  15 

9  56 

9  47 

9  37 

9  26 

9  11 

8  58 

10 

12  43 

12  25 

12  5 

11  42 

11  29 

11  14 

10  56 

10  33 

10  22 

10  10 

9  56 

9  40 

9  21 

11 

13  37 

13  17 

12  57 

12  33 

12  19 

12  2 

11  43 

11  19 

11  7 

10  54 

10  38 

10  20 

9  67 

12 

14  29 

14  10 

13  50 

13  26 

13  12 

12  56 

12  37 

12  13 

12  2 

11  48 

11  33 

11  15 

10  53 

13 

15  20 

15  2 

14  43 

14  22 

14  9 

13  54 

13  36 

13  14 

13  4 

12  52 

12  38 

12  22 

12  3 

14 

IG  8 

15  53 

15  3G 

15  18 

15  6 

14  54 

14  39 

14  20 

14  11 

14  1 

13  50 

13  37 

13  22 

15 

16  54 

16  42 

16  28 

16  13 

16  4 

15  54 

15  42 

15  27 

15  20 

15  13 

15  4 

14  54 

14  43 

16 

17  38 

17  28 

17  19 

17  7 

17  1 

16  54 

16  45 

16  34 

16  30 

16  24 

16  18 

16  11 

16  3 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

1917. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
'if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  8. 

For  other  longitudes  and  for  southern  latitudes  see  page  42. 


\Lat. 
Date/N. 

no 
0 

1  T  AO 
+  10 

1  ono 

1  ono 

+30 

1  o  cc  o 
+35 

+4U 

1  A  C^O 

+40 

+  0U 

+  0Z 

1  0 

+  04 

+  00 

1  c;qo 
+  0o 

+  DU 

h  m 

h  m 

h  m 

h  m 

h  m 

ti  m 

h  m 

li  m 

h  m 

h  m 

h  m 

h  m 

h  m 

July  1 

15  22 

15  3 

14  43 

14  20 

14  7 

13  51 

13  32 

13  9 

12  58 

12  46 

12  31 

12  15 

11  54 

2 

16  21 

16  2 

15  41 

15  16 

15  2 

14  45 

14  26 

14  0 

13  48 

13  35 

13  19 

13  0 

12  36 

3 

17  23 

17  4 

16  44 

16  20 

16  6 

15  50 

15  31 

15  7 

14  55 

14  42 

14  26 

14  8 

13  46 

4 

18  25 

18  8 

17  50 

17  29 

17  17 

17  3 

16  46 

16  25 

16  15 

16  4 

15  51 

15  36 

15  18 

5 

19  24 

19  10 

18  56 

18  40 

18  30 

18  19 

18  6 

17  50 

17  42 

17  34 

17  24 

17  13 

17  1 

6 

20  20 

20  11 

20  1 

19  50 

19  44 

19  36 

19  27 

19  17 

19  12 

19  6 

19  0 

18  53 

18  46 

7 

21  13 

21  9 

21  4 

20  58 

20  55 

20  51 

20  47 

20  42 

20  39 

20  36 

20  34 

20  30 

20  27 

8 

22  4 

22  4 

22  4 

22  4 

22  4 

22  4 

22  5 

22  5 

22  5 

22  5 

22  5 

22  5 

22  4 

9 

22  54 

22  59 

23  4 

23  9 

23  12 

23  16 

23  21 

23  26 

23  28 

23  31 

23  34 

23  37 

23  40 

10 

23  44 

23  53 

11 

0  2 

0  13 

0  19 

0  26 

0  35 

0  45 

0  50 

0  55 

1  1 

1  8 

1  15 

12 

0  34 

0  47 

1  2 

1 16 

1  25 

1  36 

1  48 

2  3 

2  10 

2  18 

2  27 

2  37 

2  48 

13 

1  26 

1  42 

1  59 

2  19 

2  30 

2  44 

2  59 

3  18 

3  28 

3  38 

3  50 

4  3 

4  19 

14 

2  19 

2  37 

2  57 

3  20 

3  33 

3  48 

4  6 

4  29 

4  40 

4  52 

5  7 

5  24 

5  44 

15 

3  13 

3  32 

3  53 

4  17 

4  31 

4  48 

5  7 

5  32 

5  43 

5  57 

6  12 

6  31 

6  54 

16 

4  6 

4  25 

4  46 

5  10 

5  24 

5  40 

5  59 

6  23 

6  35 

6  48 

7  3 

7  21 

7  43 

17 

4  58 

5  16 

5  35 

5  57 

6  10 

6  25 

6  43 

7  4 

7  15 

7  27 

7  40 

7  56 

8  14 

18 

5  47 

6  3 

6  20 

6  39 

6  50 

7  3 

7  18 

7  37 

7  45 

7  55 

8  6 

8  19 

8  33 

19 

6  34 

6  46 

7  0 

7  16 

7  25 

7  36 

7  48 

8  2 

8  9 

8  16 

8  25 

8  34 

8  45 

20 

7  17 

7  27 

7  37 

7  49 

7  56 

8  4 

8  12 

8  23 

8  28 

8  33 

8  39 

8  46 

8  53 

21 

7  59 

8  5 

8  12 

8  20 

8  24 

8  28 

8  34 

8  41 

8  44 

8  47 

8  50 

8  55 

8  59 

22 

8  40 

8  42 

8  45 

8  48 

8  50 

8  52 

8  54 

8  57 

8  58 

8  59 

9  1 

9  2 

9  4 

23 

9  20 

9  19 

9  18 

9  16 

9  16 

9  14 

9  14 

9  12 

9  12 

9  11 

9  10 

9  10 

9  9 

24 

10  1 

9  56 

9  51 

9  45 

9  41 

9  37 

9  33 

9  28 

9  25 

9  23 

9  20 

9  16 

9  13 

25 

10  43 

10  34 

10  25 

10  15 

10  9 

10  2 

9  54 

9  45 

9  41 

9  36 

9  31 

9  25 

9  19 

26 

11  27 

11  16 

11  3 

10  48 

10  40 

10  30 

10  19 

10  5 

9  59 

9  52 

9  44 

9  36 

9  26 

27 

12  16 

12  0 

11  44 

11  26 

11  15 

11  2 

10  48 

10  30 

10  22 

10  13 

10  2 

9  51 

9  37 

28 

13  8 

12  50 

12  31 

12  9 

11  56 

11  42 

11  24 

11  3 

10  53 

10  41 

10  28 

10  13 

9  55 

29 

14  4 

13  45 

13  24 

13  0 

12  46 

12  30 

12  11 

11  46 

11  34 

11  21 

11  6 

10  47 

10  25 

30 

15  4 

14  44 

14  24 

13  59 

13  45 

13  28 

13  9 

12  44 

12  32 

12  18 

12  2 

11  43 

11  20 

31 

16  5 

15  47 

15  27 

15  5 

14  52 

14  36 

14  18 

13  55 

13  44 

13  32 

13  18 

13  1 

12  41 

Aug.  1 

2 

17  6 

16  50 

16  34 

16  15 

16  4 

15  51 

15  36 

15  18 

15  9 

14  59 

14  48 

14  35 

14  21 

18  4 

17  53 

17  41 

17  27 

17  19 

17  10 

16  58 

16  45 

16  39 

16  32 

16  24 

16  15 

16  6 

3 

19  0 

18  54 

18  46 

18  38 

18  33 

18  28 

18  21 

18  13 

18  10 

18  6 

18  1 

17  56 

17  51 

4 

19  54 

19  52 

19  50 

19  47 

19  46 

19  44 

19  42 

19  40 

19  39 

19  38 

19  36 

19  35 

19  34 

5 

20  46 

20  49 

20  52 

20  55 

20  57 

20  59 

21  2 

21  5 

21  6 

21  8 

21  10 

21  11 

21  13 

6 

21  37 

21  45 

21  53 

22  2 

22  7 

22  12 

22  19 

22  28 

22  32 

22  36 

22  40 

22  46 

22  52 

7 

22  29 

22  41 

22  53 

23  7 

23  14 

23  24 

23  35 

23  49 

23  55 

8 

23  22 

23  37 

23  53 

0  2 

0  10 

0  18 

0  28 

9 

0  12 

0  22 

0  34 

0  49 

1  7 

1  16 

1  25 

1  36 

1  48 

2  3 

10 

0  15 

0  33 

0  52 

1  13 

1  26 

1  41 

1  58 

2  20 

2  31 

2  42 

2  56 

3  12 

3  30 

11 

1  9 

1  28 

1  48 

2  12 

2  26 

2  42 

3  1 

3  26 

3  37 

3  50 

4  6 

4  24 

4  46 

12 

2  2 

2  22 

2  42 

3  6 

3  21 

3  37 

3  56 

4  21 

4  33 

4  46 

5  1 

5  19 

5  42 

13 

2  54 

3  13 

3  32 

3  55 

4  9 

4  24 

4  42 

5  5 

5  16 

5  28 

5  42 

5  58 

6  18 

14 

3  44 

4  1 

4  18 

4  38 

4  50 

5  4 

5  20 

5  40 

5  49 

5  59 

6  11 

6  24 

6  40 

15 

4  31 

4  45 

5  0 

5  17 

5  27 

5  38 

5  51 

6  7 

6  14 

6  22 

6  32 

6  42 

6  54 

16 

5  16 

5  27 

5  38 

5  51 

5  59 

6  7 

6  17 

6  29 

6  35 

6  41 

6  48 

6  55 

7  4 

36 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONRISE,  MERIDIAN  OF  GREENWICH, 

1917. 

To  obtain  civil  time,  wiite  P.  M.'  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  oneP?*' 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  8.  ■  !    'j'u;!."  :>iJ\i..- 

For  otlier  longitudes  and  for  southern  latitudes  see  page  42.        '■        '  ' '  ' 


DateN. 

AO 

1  1  AO 
+  10 

1  OAO 
+  wU 

1  OAO 

1  •">r  o 

+  00 

■  /I  AO 

+4U 

1  1  r  o 
+  40 

1  AO 

+50 

+  6i 

+54 

+5G 

+58° 

]i  m 

li  m 

li  m 

h  m 

h  m 

h  m 

li  m 

h  m 

li  m 

h  m 

h.  m 

ll  TU 

Aue.  16 

17  38 

17  28 

17  19 

17  7 

17  1 

16  54 

16  45 

16  34 

16  30 

16  24 

16  18 

16  11 

17 

18  19 

18  14 

18  8 

18  1 

17  57 

17  52 

17  47 

17  41 

17  38 

17  34 

17  31 

17  27 

18 

19  0 

18  58 

18  56 

18  53 

18  52 

18  50 

18  49 

18  46 

18  46 

18  44 

18  43 

18  42 

1  O  /I  o 

ly  44 

1  f  1  AO. 

ly  40 

iy  4/ 

iy  4s 

ly  ot 

T  A  KO 

iy  bl 

iy  0.3 

T  A   r.  A 

19  54 

19  55 

19  56 

20 

20  21 

20  26 

20  32 

20  39 

20  42 

20  47 

20  52 

20  58 

21  1 

21  4 

21  8 

21  12 

"    '  21 

21  3 

21  12 

21  22 

21  33 

21  39 

21  47 

21  55 

22  6 

22  11 

22  16 

22  22 

22  29 

■   •  22 

21  48 

22  0 

22  14 

22  29 

22  38 

22  48 

23  0 

23  15 

23  22 

23  29 

23  38 

23  48 

23 

22  35 

22  51 

23  8 

23  27 

23  38 

23  51 

CIA 

lo  1 1 

A  P 

U  0 

0  25 

0  34 

0  44 

0  56 

1  9 

■  25 

0  4 

0  26 

0  39 

0  54 

1  12 

1  35 

1  45 

1  57 

2  12 

2  28 

26 

0  22 

0  41 

1  2 

1  26 

1  40 

1  56 

2  16 

2  40 

2  52 

3  5 

3  21 

3  40 

■■•  '  27 

1  20 

1  39 

2  0 

2  23 

2  38 

2  54 

3  13 

3  37 

3  49 

4  2 

4  18 

4  36 

•    ■  28 

2  19 

2  37 

2  56 

3  18 

3  31 

3  46 

4  3 

4  25 

4  35 

4  47 

5  0 

5  16 

O  Oo 

o  ou 

A.  8 
4  o 

4  ly 

A  Q1 

4  ol 

4  40 

0  6 

5  11 

5  20 

5  30 

5  42 

'  30 

4  16 

4  27 

4  39 

4  53 

5  1 

5  10 

5  20 

5  33 

5  39 

5  45 

5  52 

6  0 

31 

5  12 

5  19 

5  26 

5  34 

5  39 

5  45 

5  51 

5  58 

6  2 

6  5 

6  9 

6  14 

Sept.  1 

6  6 

6  8 

6  11 

6  13 

6  15 

6  16 

6  18 

6  21 

6  22 

6  23 

6  24 

6  25 

2 

7  0 

6  57 

6  54 

6  51 

6  49 

6  47 

6  45 

C42 

6  41 

6  39 

6  38 

6  36 

Q 
O 

I  40 

/  OO 

/  zy 

/  Z4 

/  lo 

7  iz 

7  4 

7  0 

6  57 

6  52 

6  48 

4 

8  46 

8  35 

8  23 

8  9 

8  1 

7  52 

7  41 

7  28 

7  22 

7  16 

7  9 

7  1 

5 

9  41 

9  26 

9  10 

8  52 

8  41 

8  29 

8  15 

7  57 

7  49 

7  40 

7  30 

7  18 

'  6 

10  36 

10  18 

10  0 

9  38 

9  25 

9  11 

8  54 

8  33 

8  23 

8  12 

7  59 

7  44 

;,  :'  7 

11  31 

11  12 

10  52 

10  28 

10  14 

9  68 

9  40 

9  16 

9  5 

8  52 

8  37 

8  20 

IZ  D 

11  40 

1  T  01 

li  7 

T  A  CI 
10  51 

10  61 

10  8 

9  56 

9  43 

9  28 

9  10 

'    ■  9 

13  17 

12  58 

12  39 

12  17 

12  4 

11  48 

11  30 

11  8 

10  57 

10  45 

10  31 

10  14 

■  ■  10 

14  6 

13  50 

13  32 

13  12 

13  1 

12  48 

12  32 

12  12 

12  3 

11  52 

11  41 

11  27 

11 

14  52 

14  39 

14  24 

14  8 

13  58 

13  48 

13  34 

13  19 

13  11 

13  3 

12  54 

12  43 

:;;  ■■  12 

.15  36 

15  26 

15  15 

15  3 

14  55 

14  47 

14  38 

14  26 

14  20 

14  14 

14  7 

14  0 

lo  lc5 

lo  1-i 

lb  4 

J  5  OD 

10  51 

15  46 

15  39 

15  32 

15  28 

15  25 

15  20 

15  15 

14 

1G59 

16  56 

16  53 

16  49 

16  47 

16  44 

16  41 

16  38 

16  36 

16  34 

16  32 

16  30 

.15 

17  40 

17  40 

17  41 

17  41 

17  42 

17  42 

17  43 

17  43 

17  44 

17  44 

17  44 

17  45 

■  -  16 

18  20 

18  25 

18  29 

18  34 

18  37 

18  41 

18  45 

18  49 

18  52 

18  54 

18  57 

19  0 

.     ,  -^^ 

19  2 

19  10 

19  19 

19  28 

19  34 

19  40 

19  48 

19  57 

20  1 

20  5 

20  10 

20  16 

io 

ly  40 

1  Q  KQ 

OA  o  ^ 

OA  OO 

iO  32 

20  41 

20  52 

21  5 

21  11 

21  18 

21  26 

21  35 

■  19 

20  33 

20  47 

21  3 

21  21 

21  31 

21  43 

21  57 

22  15 

22  23 

22  32 

22  43 

22  54 

'  20 

21  23 

21  40 

21  58 

22  19 

22  32 

22  46 

23  3 

23  24 

23  34 

23  45 

23  58 

21 

22  16 

22  34 

22  54 

23  18 

23  31 

23  47 

0  14 

•  22 

23  11 

23  30 

23  51 

0  6 

0  30 

0  41 

0  54 

1  9 

1  26 

23 

0  14 

0  29 

0  45 

1  4 

1  28 

1  40 

1  53 

2  9 

2  27 

24 

0  8 

0  26 

0  46 

1  9 

122 

1  37 

1  55 

2  18 

2  29 

2  41 

2  55 

3  11 

25 

1  5 

1  21 

1  39 

1  58 

2  10 

2  24 

2  39 

2  58 

3  7 

3  17 

3  29 

3  42 

26 

2  2 

2  14 

2  28 

2  44 

2  53 

3  4 

3  16 

3  30 

3  37 

3  45 

3  53 

4  3 

27 

2  56 

3  5 

3  15 

3  26 

3  32 

3  39 

3  48 

3  57 

4  2 

4  7 

4  12 

4  18 

28 

3  50 

3  55 

4  0 

4  5 

4  8 

4  12 

4  15 

4  20 

4  23 

4  25 

4  28 

4  31 

29 

4  43 

4  43 

4  43 

4  43 

4  43 

4  43 

4  42 

4  42 

4  42 

4  42 

4  42 

4  42 

30 

5  37 

5  32 

5  27 

5  21 

5  17 

5  14 

5  9 

5  4 

5  2 

4  59 

4  56 

4  53 

Oct.  1 

6  31 

6  22 

6  12 

6  0 

5  54 

5  46 

5  38 

5  28 

5  23 

5  18 

5  13 

5  6 

TABLE  III. 


37 


LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

1917. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  t"\relve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  8. 

For  other  longitudes  and  for  southern  latitudes  see  page  42. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONRISE,  MERIDIAN  OF  GREENWICH, 

1917. 

To  obtain  chdl  time,  wi-ite  P.  M.  after  the  astrononiical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  8. 

For  other  longitudes  and  for  southern  latitudes  see  page  42. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

1917. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  8. 

For  other  longitudes  and  for  southern  latitudes  see  page  42. 
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LOCAL  ASTEONOMICAL  MEAN  TIME  OF  MOONRISE,  iMERIDIAN  OF  GREENWICH, 

1917. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day.  ■/>  ;.> 

To  obtain  standard  time,  see  directions  on  page  8.  i  m. .1-,  .  ■  a'r:'-i'j'':'j' 

For  other  longitudes  and  for  southern  latitudes  see  page  42.  .'  ■  '    •  ' 
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jOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

1917. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours, 
f  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
0  the  day. 

To  obtain  standard  time,  see  directions  on  page  8.  .  , 

For  other  longitudes  and  for  southern  latitudes  see  page  42. 
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MOONKTSE  AND  MOONSET,  1917. 


FOR  NORTHERN  STATIONS  NOT  ON  THE  MERIDIAN  OF  GREENWICH,  AND  FOl' 

SOUTHERN  STATIONS. 

For  northern  stations  not  on  the  meridian  of  Greenwich. — For  longitudes  twelve  hours  or  les 
west  from  Greenwich,  obtain  the  data  for  the  given  latitude  from  Table  III  for  the  given  dat 
and  for  the  date  following;  for  longitudes  twelve  hours  or  less  east  from  Greenwich,  obtain  tb 
data  for  the  given  latitude  from  Table  III  for  the  given  date  and  for  the  date  preceding.  Subtrac 
the  time  on  the  earlier  date  from  the  time  on  the  later  and  multiply  the  difference  by  the  twenty 
fourth  part  of  the  longitude  in  hours  and  decimals  of  an  hour,  positive  if  west,  negative  if  east 
Apply  the  product  as  a  correction  to  the  time  on  the  given  date. 

For  southern  stations. — The  instant  of  moonrise  or  moonset  for  any  station  south  of  the  equatQj 
is  that  of  moonset  or  moonrise,  respectively,  at  a  place  of  the  same  latitude  north  of  the  equatoj 
■whose  longitude  is  twelve  hours  different  from  that  of  the  southern  station.  :' 

If  the  southern  station  be  twelve  hours  or  less  west  from  Greenwich  and  the  phenomenon  a 
that  station  occurs  between  noon  and  midnight,  the  local  astronomical  day  will  be  the  sam(| 
at  the  southern  and  northern  stations.  If,  however,  the  phenomenon  at  the  southern  statior 
occurs  between  midnight  and  noon,  the  local  astronomical  day  at  the  northern  station  will  be  on( 
day  later  than  at  the  southern. 

If  the  southern  station  be  twelve  hours  or  less  east  from  Greenwich  and  the  phenomenon  a 
that  station  occurs  between  noon  and  midnight,  the  local  astronomical  day  at  the  northern  statioi 
will  be  one  less  than  at  the  southern  station.  If,  however,  the  phenomenon  occurs  between  mid 
night  and  noon,  the  local  astronomical  day  will  be  the  same  at  the  two  stations. 

Having  thus  determined  the  true  astronomical  day  at  the  northern  station,  compute  by  th< 
rule  for  northern  latitudes.  For  the  desired  local  time  of  moonrise  at  the  southern  station  chang( 
the  time  of  moonset  at  the  northern  station  twelve  hours.  For  the  desired  local  time  of  moonse- 
at  the  southern  station  change  the  time  of  moonrise  at  the  northern  station  twelve  hours.  J 

Example. — December  10,  1917,  civil  date,  find  the  time  of  moonrise  and  moonset  in  lonoitud( 
4h  43m  ^est  from  Greenwich  and  in  latitude  33°  30'  south. 

The  longitude  of  the  northern  station  is  7''.3  east  from  Greenwich  and  its  latitude  is  33°. 5  N 
Upon  inspection  of  Table  III  it  is  seen  that  the  astronomical  day  at  the  southern  station  is  Decem- 
ber 9  for  moonrise  and  December  10  for  moonset,  the  former  phenomenon  occurring  between 
midnight  and  noon,  the  latter  between  noon  and  midnight.  For  the  northern  station,  in  accord- 
ance with  the  precepts  given  above,  both  phenomena  are  to  be  computed  for  December  10. 

At  northern  station — • 


Table  III,  Lat.  +33°.5 
Table  III,  Lat.  +33°.5 


Difference 


7.3 


Product  of  Diff.  by- 
Local  astronomical  mean  time 
At  southern  station — 

Local  astronomical  mean  time 
Civil  time  .... 
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TABLE  ly. 


LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OF  GREENWICH,  1918 
To  obtain  civil  time,  subtract  12  hours,  mark  the  result  A.  M.,  and  add  one  to  the  day. 
To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minute 
the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minute 
the  station  is  east  of  the  standard  meridian.  ,     .  i. 

For  sunrise  in  southern  latitudes  see  page  60. 
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;:.OCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1918. 

I     To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time.  ■    •    •  '  •   ■     .  ■ 
!      To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minutes 
;he  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 
he  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  60. 
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TABLE  IV. 


LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OF  GREENWICH,  1918 

To  obtain  civil  time,  subtract  12  hours,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minute 
the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minute 
the  station  is  east  of  the  standard  meridian.  ,     ,    ■    i  ,  . 

For  sunrise  in  southern  latitudes  see  page  60. 
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OCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1918. 
To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minutes 
le  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 
le  station  is  east  of  the  standard  meridian.  ;  .     ,  : 

For  sunset  in  southern  latitudes  see  page  60. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OF  GREENWICH,  19151 

To  obtain  ci-vil  time,  subtract  12  hours,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minute 
the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minute 
the  station  is  east  of  the  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  60.  '  ■:        ,  .  •  <• 


0= 

+10° 

+20° 

+30° 

+35° 

+40° 

+45° 

+50° 

+52° 

+54° 

+56° 

+58° 

+60,1 

h  m 
18  0 
18  0 
18  0 
18  0 
17  59 

h  m 
17  57 
17  57 
17  56 
17  55 
17  55 

h  m 
17  54 
17  53 
17  52 
17  51 
17  50 

h  m 
17  49 
17  48 
17  47 
17  46 
17  44 

1;  m 
17  47 
17  45 
17  44 
17  43 
17  41 

h  ni 
17  44 
17  42 
17  41 
17  39 
17  38 

li  m 
17  41 
17  39 
17  37 
17  35 
17  33 

h  ra 
17  37 
17  34 
17  32 
17  30 
17  28 

h  m 
17  35 
17  32 
17  30 
17  28 
17  26 

h  m 
17  33 
17  30 
17  28 
17  25 
17  23 

h  m 
17  30 
17  28 
17  25 
17  22 
17  20 

h  m 
17  28 
17  25 
17  22 
17  19 
17  17 

h  1 
17  2: 

17  2: 
17  1 
171 

17  i! 

17  59 
17  59 
17  58 
17  58 
17  58 

17  54 
17  54 
17  53 
17  53 
17  52 

17  49 
17  48 
17  48 
17  47 
17  46 

17  44 
17  42 
17  41 
17  40 
17  39 

17  40 
17  39 
17  37 
17  36 
17  34 

17  36 
17  34 
17  33 
17  31 
17  30 

17  31 
17  29 
17  28 
17  26 
17  24 

17  26 
17  24 
17  22 
17  20 
17  17 

17  23 
17  21 
17  19 
17  16 
17  14 

17  20 
17  18 
17  16 
17  13 
17  11 

17  17 
17  15 
17  12 
17  10 
17  7 

17  14 
17  11 
17  8 
17  5 
17  3 

171 

17  ! 
17  ' 
17  ! 
16  £j 

17  58 
17  57 
17  57 
17  57 
17  57 

17  52 
17  51 
17  50 
17  50 
17  50 

17  45 
17  44 
17  44 
17  43 
17  42 

17  38 
17  36 
17  35 
17  34 
17  33 

17  33 
17  32 
17  30 
17  29 
17  .28 

17  28 
17  27 
17  25 
17  24 
17  22 

17  22 
17  20 
17  19 
17  17 
17  15 

17  15 
17  13 
17  11 
17  9 
17  7 

17  12 
17  10 
17  7 
17  5 
17  3 

17  8 
17  6 
17  4 
17  1 
16  59 

17  4 
17  2 
16  59 
16  57 
16  54 

17  0 
16  57 

16  54 
16  52 
16  49 

16  ft 
16  £j 
16  4 
16 '4 
16  4 

17  56 
17  56 
17  56 
17  56 
17  55 

17  49 
17  49 
17  48 
17  48 
17  47 

17  41 
17  40 
17  40 
17  39 
17  38 

17  32 
17  31 
17  30 
17  29 
17  28 

17  27 
]7  25 
17  24 
17  23 
17  22 

17  21 
17  19 
17  18 
17  16 
17  15 

17  13 
17  12 
17  10 
17  8 
17  7 

17  5 
17  3 
17  1 
16  59 
16  57 

17  1 
16  59 
16  56 
16  54 
16  52 

16  57 
16  54 
16  52 
16  50 
16  47 

16  52 
16  49 
16  47 
16  44 
16  42 

16  47 
16  44 
16  41 
16  38 
16  36 

16  4 
16  3 
16  3 
163 
16  2 

17  55 
17  55 
17  55 
17  55 
17  54 

17  47 
17  46 
17  46 
17  45 
17  45 

17  37 
17  37 
17  36 
17  35 
17  34 

17  27 
17  26 
17  25 
17  24 
17  23 

17  20 
17  19 
17  18 
17  17 
17  16 

17  13 
17  12 
17  10 
]7  9 
17  8 

17  5 
17  3 
17  2 
17  0 
16  58 

16  55 
16  53 
16  51 
16  49 
16  47 

16  50 
16  48 
16  46 
16  44 
16  42 

16  45 
16  43 
16  40 
16  38 
16  36 

16  39 
16  37 
16  34 
16  32 
16  30 

16  33 
16  30 
16  28 
16  25 
16  22 

16  2 
16  2 
16  2 
161 
161 

17  54 
17  54 
17  54 
17  54 
17  54 

17  44 
17  44 
17  44 
17  43 
17  43 

17  34 
17  33 
17  33 
17  32 
17  31 

17  22 
17  21 
17  20 
17  19 
17  18 

17  14 
17  13 
17  12 
17  11 
17  10 

17  6 
17  5 
17  4 
17  2 
17  1 

16  57 
16  55 
16  54 
16  52 
16  51 

16  45 
16  44 
16  42 
16  40 
16  38 

16  40 
16  38 
16  36 
16  34 
16  32 

16  34 
16  32 
16  30 
16  27 
16  25 

16  27 
16  25 
16  22 
16  20 
16  18 

16  20 
16  17 
16  15 
16  12 
16  10 

16  1 

16 
16 
16 
16  i 

17  54 
17  53 
17  53 
17  53 
17  53 

17  43 
17  42 
17  42 
17  42 
17  41 

17  31 
17  30 
17  30 
17  29 
17  28 

17  17 
17  16 
17  15 
17  14 
17  14 

17  9 
17  8 
17  7 
17  6 
17  5 

17  0 
16  59 
16  57 
16  56 
16  55 

16  49 
16  48 
16  46 
16  45 
16  43 

16  36 
16  34 
16  33 
16  31 
16  29 

16  30 
16  28 
16  26 
16  24 
16  22 

16  23 
16  21 
16  19 
16  17 
16  15 

16  16 
16  13 
16  11 
16  9 
16  7 

16  7 
]6  5 
16  2 
16  0 
15  58 

15  5 
15  5 
15  5 
15  4 
15  4 

17  53 
17  53 
17  53 
17  53 
17  53 

17  41 
l7  41 
17  40 
17  40 
17  40 

17  28 
17  27 
17  27 
17  26 
17  26 

17  13 
17  12 
17  11 
17  10 
17  10 

17  4 
17  3 
17  2 
17  1 
17  0 

16  54 
16  53 
16  52 
16  51 
16  50 

16  42 

J-U  T; JL 

16  39 
16  38 
16  37 

16  28 

16  24 
16  23 
16  21 

16  21 

16  17 
16  16 
16  14 

16  13 
xo  xj. 
16  9 
16  7 
16  6 

16  5 

JLO  O 

16  0 
15  58 
15  56 

15  55 

lO  oo 

15  50 
15  48 
15  46 

15  4 

15  3 
15  3 
15  3 

17  53 
17  53 
17  53 
17  53 
17  53 

17  40 
17  39 
17  39 
17  39 
17  39 

17  25 
17  25 
17  25 
17  24 
17  24 

17  9 
17  8 
17  8 
17  7 
17  6 

IG  59 
16  58 
16  58 
16  57 
16  56 

16  48 
16  48 
16  46 
16  46 
16  44 

16  36 
16  34 
16  33 
16  32 
16  31 

16  20 
16  18 
16  17 
16  15 
16  14 

16  12 
16  10 
16  9 
16  7 
16  6 

16  4 
16  2 
16  0 
15  58 
15  57 

15  54 
15  52 
15  51 
15  49 
15  47 

15  44 
15  42 
15  39 
15  37 
15  35 

15  3  1 
15  2  1 

15  2' 
15  2  ' 
15  2: 

17  53 
17  53 

17  39 
17  38 

17  23 
17  23 

17  6 
17  5 

16  56 
16  55 

16  44 
16  43 

16  30 
16  29 

16  12 
16  11 

16  4 
16  3l 

15  55 
15  54 

15  45 
15  43 

15  33 
15  31 

15  21 

15  r 

6 
6 

6 
5 
5 
5 
5 

4 
4 
4 
4 
3 

3 
3 
3 
2 
2 

2 
2 
2 
2 
1 

1 
1 
1 
1 
1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 


TABLE  IV. 


49 


NOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1918. 
vil  time,  wiite  P.  M.  after  the  astronomical  time. 

e  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minutes 
3t  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 
t  of  the  standard  meridian, 
a  southern  latitudes  see  page  60. 
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TABLE  IV. 


LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OF  GREENWICH,  191 

To  obtain  chnl  time,  subtract  12  bours,  mark  tbe  result  A.  M.,  and  add  one  to  the  day. 

To  obtain  tbe  standard  time  at  any  station,  increase  tbe  local  time  by  the  number  of  minut' 
the  station  is  west  of  tbe  standard  meridian,  or  decrease  tbe  local  time  by  the  number  of  minut- 
the  station  is  east  of  tbe  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  60. 
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TABLE  IV. 
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;t  of  the  standard  meridian. 

tt  southern  latitudes  see  page  60. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OP  SUNRISE,  MERIDIAN  OF  GREENWICH,  191? 

To  obtain  ci\il  time,  subtract  12  hours,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minute 
the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minute 
the  station  is  east  of  the  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  60. 
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,OCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1918. 
To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time. 

To  obtara  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minutes 
le  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 
iie  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  60. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OF  GREENWICH,  1918 
To  obtain  civil  time,  subtract  12  hours,  mark  the  result  A.  M.,  and  add  one  to  the  day. 
To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minutei 

the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutei| 

the  station  is  east  of  the  standard  meridian. 

For  sunrise  in  southern  latitudes  sec  page  60. 
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17  32 
17  32 
17  33 
17  34 
17  35 

17  36 
17  36 
17  37 
17  38 
17  38 

17  39 
17  40 
17  41 
17  41 
17  42 

17  43 
17  44 
17  44 
17  45 
17  46 

17  46 
17  47 
17  48 
17  49 
17  49 

17  50 
17  51 
17  52 
17  52 
17  53 

17  54 
17  55 


h  m 
17  12 
17  13 
17  14 
17  15 
17  16 

17  17 
17  18 
17  19 
17  20 
17  21 

17  22 
17  23 
17  24 
17  25 
17  26 

17  27 
17  28 
17  28 
17  29 
17  30 

17  31 
17  32 
17  33 
17  34 
17  35 

17  36 
17  37 
17  38 
17  39 
17  40 

17  41 
17  42 
17  43 
17  44 
17  45 

17  46 
17  46 
17  48 
17  48 
17  49 

17  50 
17  51 
17  52 
17  53 
17  54 

17  55 
17  56 


+45° 


+50° 


17  9 
17  10 
17  11 
17  12 
17  14 

17  15 
17  16 
17  17 
17  18 
17  19 

17  21 
17  22 
17  23 
17  24 
17  25 

17  27 
17  28 
17  29 
17  30 
17  31 

17  33 
17  34 
17  35 
17  36 
17  37 

17  39 
17  40 
17  41 
17  42 
17  43 

17  45 
17  46 
17  47 
17  48 
17  49 

17  51 
17  52 
17  53 
17  54 
17  56 

17  57 
17  58 


li  ra 
16  51 
16  52 
16  54 
16  56 
16  57 

16  58 

17  0 
17  1 
17  3 
17  4 

17  6 
17  7 
17  9 
17  10 
17  12 

17  13 
17  15 
17  16 
17  18 
17  19 

17  21 
17  22 
17  24 
17  25 
17  27 

17  28 
17  30 
17  31 
17  33 
17  34 

17  36 
17  37 
17  39 
17  40 
17  42 

17  43 
17  45 
17  46 
17  48 
17  49 

17  51 
17  52 
17  54 
17  55 
17  57 

17  58 

18  0 


+52° 


+54° 


16  54 
16  55 
16  57 

16  59 

17  0 


17  8 

17  10 
17  12 
17  13 
17  15 
17  16 

17  18 
17  20 
17  22 
17  23 
17  25 

17  26 
17  28 
17  30 
17  31 
17  33 

17  35 
17  36 
17  38 
17  40 
17  41 

17  43 
17  44 
17  46 
17  48 
17  49 

17  51 
17  53 
17  54 
17  56 
17  58 

17  59 

18  1 


h  m 
16  40 
16  41 
16  43 
16  45 
16  47 

16  48 
16  50 
16  52 
16  54 
16  56 


17  4 


17  15 
17  17 
17  19 
17  21 
17  22 

17  24 
17  26 
17  28 
17  30 
17  31 

17  33 
17  35 
17  .37 
17  38 
17  40 

17  42 
17  44 
17  46 
17  47 
17  49 

17  51 
17  53 
17  55 
17  56 

17  58 

18  0 
18  2 


+56° 


+58° 


16  43 
16  44 
16  46 
16  48 
16  50 

16  52 
16  54 
16  56 

16  58 

17  0 


h  m 
16  25 
16  27 
16  30 
16  32 
16  34 

16  36 
16  38 
16  40 
16  42 
16  45 

16  47 
16  49 
16  51 
16  53 
16  55 


17  2  16  58 
17  4  17  0 
17  6 
17  8 
17  10 


17  12 
17  14 
17  16 
17  18 
17  20 

17  22 
17  24 
17  26 
17  28 
17  30 


17  41 
17  43 
17  45 
17  47 
17  49 

17  51 
17  53 
17  55 
17  57 
17  59 


17  8 
17  10 
17  13 
17  15 
17  17 

17  19 
17  21 
17  23 
17  26 
17  28 

17  30 
17  32 
17  34 
17  36 
17  38 

17  40 
17  43 
17  45 
17  47 
17  49 

17  51 
17  53 
17  56 

17  58 

18  0 


18  1  18  2 
18  3  I  18  4 


-60° 


h  n 
16  li 
16  H 
16  22 
16  24 
16  26 


TABLE  IV.  55 

,OCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1918. 
To  obtain  civil  time,  wi-ite  P.  M.  after  the  astronomical  time.  .    •  t.. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  e  minute 
be  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 
iie  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  60.  
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0° 

+10° 

+20° 

+30° 

+35° 

+40° 

+45° 

+50° 

+52° 

+54° 

+56° 

+58°  - 
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im.  17 

18 
19 
20 
21 

h  m 
6  7 
6  7 
6  7 
6  7 
6  6 

h  m 
6  17 
6  17 
6  16 
6  16 
6  15 

ii  m 
6  28 
6  27 
6  26 
6  26 
6  25 

h  m 
6  40 
6  39 
6  38 
6  37 
6  36 

h  m 
6  47 
6  46 
6  45 
6  44 
6  42 

h  m 
6  55 
6  54 
6  52 
6  51 
6  50 

h  m 
7  5 
7  3 
7  1 
7  0 
6  58 

li  m 
7  16 
7  14 
7  12 
7  10 
7  8 

h  m 
7  22 
7  20 
7  18 
7  15 
7  13 

h  m 
7  28 
7  25 
7  23 
7  21 
7  18 

h  m 
7  34 
7  32 
7  29 
7  27 
7  24 

h  m 
7  42 
7  39 
7  36 
7  34 
7  31 

h  m 
7  50 
7  47 
7  44 
7  42 
7  39 

22 
23 
24 

26 

6  6 
6  6 
6  6 
6  6 
6  5 

6  15 
6  14 
6  14 
6  13 
6  13 

6  24 
6  23 
6  22 
6  22 
6  21 

6  35 
6  34 
6  32 
6  31 
6  30 

6  41 
6  40 
6  38 
6  37 
6  36 

6  48 
6  47 
6  45 
6  44 
6  42 

6  56 
6  55 
6  53 
6  51 
6  50 

7  6 
7  4 
7  2 
7  0 
6  58 

7  11 
7  9 
7  7 
7  5 
7  2 

7  16 
7  14 
7  12 
7  9 
7  7 

7  22 
7  20 
7  17 
7  15 
7  12 

7  28 
7  26 
7  23 
7  20 
7  18 

7  36 
7  33 
7  30 
7  27 
7  24 

27 
28 
29 

31 

6  5 
6  5 
6  4 

G  4 

6  12 
6  12 
6  11 
6  10 
6  10 

6  20 
6  19 
6  18 
6  18 
6  17 

6  29 
6  28 
6  27 
6  26 
6  25 

6  35 
6  33 
6  32 
6  31 
6  29 

6  41 
6  39 
6  38 
6  36 
6  34 

6  48 
6  46 
6  44 
6  42 
6  41 

6  56 
6  54 
6  52 
6  50 
6  48 

7  0 

6  58 
6  56 
6  54 
6  52 

7  5 
7  2 
7  0 
6  58 
6  55 

7  10 
7  7 
7  5 
7  2 
6  59 

7  15 
7  12 
7  10 
7  7 
7  4 

7  21 
7  18 
7  15 
7  12 
7  9 

Sept.  1 
2 
3 

4 

5 

6  3 
6  3 
6  3 
6  2 
6  2 

6  9 
6  9 
6  8 
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6  7 

6  16 
6  15 
6  14 
6  13 
6  12 

6  23 
6  22 
6  21 
6  20 
6  19 

6  28 
6  26 
6  25 
6  24 
6  22 

6  33 
6  31 
6  30 
6  28 
6  27 

6  39 
6  37 
6  35 
6  33 
6  32 

6  46 
6  44 
6  42 
6  40 
6  37 

6  49 
6  47 
6  45 
6  42 
6  40 

6  53 
6  50 
6  48 
6  46 
6  43 

6  57 
6  54 
6  52 
6  49 

6  46 

7  1 
6  58 
6  56 
6  53 
6  50 

7  6 
7  3 
7  0 

6  57 
6  54 

0 

7 

,8 
9 

10 

6  2 
6  1 
6  1 
6  1 
6  0 

6  6 
6  6 
6  5 
6  5 
6  4 

6  12 
6  11 
6  10 
6  9 

6  8 

6  17 
6  16 
6  15 
6  14 
6  12 

6  21 
6  20 
6  18 
6  17 
6  15 

6  25 
6  23 
6  22 
6  20 
6  18 

6  30 
6  28 
6  26 
6  24 
6  22 

6  35 
6  33 
6  31 
6  29 
6  26 

6  38 
6  36 
6  33 
6  31 
6  28 

6  41 
6  38 
6  36 
6  33 
6  31 

6  44 
6  41 
6  39 
6  36 
6  33 

6  47 
6  45 
6  42 
6  39 
6  36 

6  51 
6  48 
6  45 
6  42 
6  39 

11 
12 
13 
14 
15 

6  0 
6  0 
5  59 
5  59 
5  59 

6  4* 

6  3 
6  2 
6  2 
6  1 

6  7 
6  6 
6  5 
6  4 
6  3 

6  11 
6  10 
6  9 
6  8 
6  6 

6  14 
6  12 
6  11 
6  10 
6  8 

6  17 
6  15 
6  14 
6  12 
6  10 

6  20 
6  18 
6  16 
6  15 
6  13 

6  24 
6  22 
6  20 
6  18 
6  16 

6  26 
6  24 
6  22 
6  19 
6  17 

6  28 
6  26 
6  23 
6  21 
6  18 

6  31 
6  28 
6  25 
6  23 
6  20 

6  33 
6  30 
6  28 
6  25 
6  22 

6  36 
6  33 
6  30 
6  27 
6  24 

16 
17 
18 

20 

5  59 
5  58 
5  58 
5  57 
5  57 

6  0 
6  0 
5  59 
5  58 
5  58 

6  2 
6  2 
6  1 
6  0 
5  59 

6  5 
6  4 
6  3 
6  1 
6  0 

6  7 
6  5 
6  4 
6  2 
6  1 

6  9 
6  7 
6  5 
6  4 
6  2 

6  11 
6  9 
6  7 
6  5 
6  3 

6  13 
6  11 
6  9 
6  7 
6  4 

6  15 
6  12 
6  10 

6  8 
6  5 

6  16 
6  13 
6  11 
6  8 
6  6 

6  17 
6  15 
6  12 
0  9 
6  7 

6  19 
6  16 
6  13 
6  10 
6  8 

6  21 
6  18 
6  15 
6  12 
6  9 

Zi 

22 
23 
24 
25 

0  00 

5  56 
5  56 
5  56 
5  55 

0  01 

5  56 
5  56 
5  55 
5  55 

5  57 
5  56 
5  55 
5  54 

5  59 
5  58 
5  56 
5  55 
5  54 

6  0 

5  58 
5  57 
5  55 
5  54 

6  0 
5  59 
5  57 
5  55 
5  54 

6  1 
5  59 
5  57 
5  56 
5  54 

6  2 
6  0 
5  58 
5  56 
5  54 

6  3 
6  0 
5  58 
5  56 
5  54 

6  3 
6  1 
5  58 
5  56 
5  53 

6  4 
6  1 
5  59 
5  56 
5  53 

6  5 
6  2 
5  59 
5  56 
5  53 

6  6 
6  2 
5  59 
5  56 
5  53 

26 
27 
28 
29 
30 

5  55 
5  54 
5  54 
5  54 
5  54 

5  54 
5  53 
5  53 
5  52 
5  52 

5  53 
5  52 
5  52 
5  51 
5  50 

5  53 
5  51 
5  50 
5  49 
5  48 

5  52 
5  51 
5  50 
5  48 
5  47 

5  52 
5  50 
5  49 
5  47 
5  45 

5  52 
5  50 
5  48 
5  46 
5  44 

5  51 
5  49 
5  47 
5  45 
5  42 

5  51 
5  49 
5  46 
5  44 
5  42 

5  51 
5  48 
5  46 
5  43 
5  41 

5  51 
5  48 
5  45 
5  43 
5  40 

5  51 
5  48 
5  45 
5  42 
5  39 

5  50 
5  47 
5  44 
5  41 
5  38 

Oct.  1 

2 

5  53 
5  53 

5  51 
5  50 

5  49 
5  48 

5  47 
5  45 

5  45 
1  5  44 

5  44 
5  42 

1  5  42 
1  5  40 

5  40 

!  5  38 

5  40 
5  37 

5  39 
5  36 

5  38 
5  35 

5  36 

1  5  34 

5  35 
5  32 

56 


TABLE  IV. 


LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OF  GREENWICH,  1918.|l)CA 

To  obtain  civil  time,  subtract  12  hours,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minuted 
the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minuteel  ie* 
the  station  is  east  of  the  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  60. 
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17  50 

18  0 

18  12 

18  18 

18  26 

18  35 

18  45 

18  50 

18  55 

19  1 

19  7 

19  15 

30 

17  40 

17  50 

18  1 

18  12 

18  19 

18  27 

18  36 

18  46 

18  51 

18  57 

19  3 

19  10 

19  17 

31 

17  40 

17  50 

18  1 

18  13 

18  20 

18  28 

18  37 

18  48 

1  S  '^'i 

i-O  OO 

18  "^Q 

JLo  OiJ 

1 Q  *^ 

XX?  o 

IQ  19 

1  0  9C\ 

ly 

Nov.  1 

17  40 

17  51 

18  2 

18  14 

18  21 

18  29 

18  39 

1 8  .^0 

J-O  o\j 

XO  OO 

1 0  1 

xy  X 

1 Q  7 
xu  1 

1  0  IJ 

X.U  Xn 

1  0  99 

xy 

2 

17  40 

17  51 

18  2 

18  15 

18  22 

18  30 

18  40 

18  52 

1  8  ^7 

i.  O  O  i 

1 Q  ^ 
Lu  o 

1 Q  Q 
xy  y 

T  Q  1  7 

1  0  9^^ 

iy 

3 

17  40 

17  51 

18  3 

18  16 

18  23 

18  32 

18  41 

18  53 

18  59 

19  5 

19  11 

19  19 

19  28 

4 

17  40 

17  51 

18  3 

18  16 

18  24 

18  33 

18  43 

18  55 

19  0 

19  7 

19  14 

19  21 

19  30 

5 

17  40 

17  52 

18  4 

18  17 

18  25 

18  34 

18  44 

18  56 

19  2 

19  9 

19  16 

19  24 

19  33 

6 

17  40 

17  52 

18  4 

18  18 

18  26 

18  35 

l8  46 

18  58 

19  4 

19  11 

19  18 

19  26 

19  35 

7 

17  40 

17  52 

18  5 

18  19 

18  27 

18  36 

18  47 

19  0 

19  6 

19  13 

19  20 

19  28 

19  38 

8 

17  40 

17  52 

18  5 

18  20 

18  28 

18  37 

18  48 

19  2 

19  8 

19  14 

19  22 

19  31 

19  40 

9 

17  41 

17  53 

18  6 

18  20 

18  29 

18  38 

18  50 

19  3 

19  10 

19  16 

19  24 

19  33 

19  43 

10 

17  41 

17  53 

18  6 

18  21 

18  30 

18  40 

18  51 

19  5 

19  11 

19  18 

19  26 

19  35 

19  46 

11 

17  41 

17  53 

18  7 

18  22 

18  31 

18  41 

18  52 

19  6 

19  13 

19  20 

19  28 

19  38 

19  48 

12 

17  41 

17  54 

18  7 

18  23 

18  32 

18  42 

18  54 

19  8 

19  15 

19  22 

19  30 

19  40 

19  51 

13 

17  41 

17  54 

18  8 

18  24 

18  33 

18  43 

18  55 

19  10 

19  17 

19  24 

19  33 

19  42 

19  53 

14 

17  41 

17  54 

18  9 

18  25 

18  34 

18  44 

18  57 

19  11 

19  18 

19  26 

19  35 

19  45 

19  56 

15 

17  41 

17  55 

18  9 

18  25 

18  35 

18  45 

18  58 

19  13 

19  20 

19  28 

19  37 

19  47 

19  58 

16 

17  42 

17  55 

18  10  ! 

18  26 

18  36 

18  47 

18  59 

19  15 

19  22 

19  30 

19  39 

19  49 

20  1 
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ILOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNSET,  MERIDIAN  OF  GREENWICH,  1918. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time. 
,      To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minutes 
-he  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  ot  minutes 
;he  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  60. 


Oct. 


9 

10 
11 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 


+10° 


li  m 
5  53 
5  52 
5  52 
5  52 
5  52 

5  51 
5  51 
5  51 
5  50 
5  50 

5  50 
5  50 
5  49 
5  49 
5  49 

5  49 
5  49 
5  48 
5  48 
5  48 


h  m 
5  50 
5  50 
5  49 
5  49 
5  48 

5  48 
5  47 
5  46 
5  46 
5  45 

5  45 
5  44 
5  44 
5  43 
5  43 

5  42 
5  42 
5  42 
5  41 
5  41 
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+30° 


h  m 
5  48 
5  47 
5  46 
5  45 
5  44 

5  44 
5  43 
5  42 
5  41 
5  40 

5  40 
5  39 
5  38 
5  37 
5  36 

5  36 
5  35 
5  34 
5  34 
5  33 


h  m 
5  45 
5  44 
5  43 
5  42 
5  41 

5  39 
5  38 
5  37 
5  36 
5  35 

5  34 
5  32 
5  31 
5  30 
5  29 


+35° 


22 

5  48 

5  40 

5  32 

23 

5  48 

5  40 

5  31 

24 

5  48 

5  39 

5  31 

25 

5  48 

5  39 

5  30 

26 

5  47 

5  39 

5  29 

27 

5  47 

5  38 

5  29 

28 

5  47 

5  38 

5  28 

29 

5  47 

5  38 

5  28 

30 

5  47 

5  37 

5  27 

31 

5  47 

5  37 

5  27 

1 

5  47 

5  37 

5  26 

2 

5  47 

5  37 

5  26 

3 

5  47 

5  36 

5  25 

4 

5  47 

5  36 

5  25 

5 

5  47 

5  36 

5  24 

6 

5  47 

5  36 

5  24 

7 

5  47 

5  36 

5  23 

8 

5  47 

5  35 

5  23 

9 

5  47 

5  35 

5  22 

10 

5  48 

5  35 

5  22 

11 

5  48 

5  35 

5  22 

12 

5  48 

5  35 

5  21 

13 

5  48 

5  35 

5  21 

14 

5  48 

5  35 

5  21 

15 

5  48 

5  35 

5  20 

16 

5  48 

5  35 

5  20 

17 

5  48 

1  5  35 

5  20 

h  m 
5  44 
5  42 
5  41 
5  40 
5  38 

5  37 
5  36 
5  34 
5  33 
5  32 

5  30 
5  29 
5  28 
5  26 
5  25 


h40°  +45° 


h  m 
5  42 
5  41 
5  39 
5  37 
5  36 

5  34 
5  33 
5  31 
5  30 
5  28 

5  26 
5  25 
5  23 
5  22 
5  20 


li  m 
5  40 
5  38 
5  37 
5  35 
5  33 

5  31 
5  29 
5  28 
5  26 
5  24 

5  22 
5  20 
5  18 
5  17 
5  15 


+50° 


h  m 
5  38 
5  36 
5  34 
5  32 
5  30 

5  27 
5  25 
5  23 
5  21 
5  19 

5  17 
5  15 
5  13 
5  11 
5  9 


+52° 


r54° 


5  28 

5  24 

5  19 

5  27 

5  23 

5  17 

5  26 

5  21 

5  16 

5  25 

5  20 

5  14 

5  24 

5  19 

5  13 

5  23 

5  18 

5  12 

5  22 

5  16 

5  10 

5  21 

5  15 

5  9 

5  20 

5  14 

5  8 

5  19 

5  13 

5  6 

5  18 

5  12 

5  5 

5  17 

5  11 

5  4 

5  16 

5  10 

5  2 

5  15 

5  9 

5  1 

5  14 

5  8 

5  0 

5  14 

5  7 

4  59 

5  13 

5  6 

4  58 

5  12 

5  5 

4  56 

5  11 

5  4 

4  55 

5  11 

5  3 

4  54 

5  10 

5  2 

4  53 

5  9 

5  1 

4  52 

5  8 

5  0 

4  51 

5  8 

5  0 

4  50 

5  7 

4  59 

4  49 

5  7 

4  58 

4  48 

5  6 

4  57 

4  47 

5  6 

4  56 

4  46 

5  5 

4  56 

4  45 

5  4 

4  55 

4  44 

5  '4 

4  55 

4  44 

5  3 

4  54 

4  43 

h  m 
5  37 
5  35 
5  33 
5  30 
5  28 

5  26 
5  24 
5  22 
5  19 
5  17 

5  14 
5  12 
5  10 
5  8 
5  6 


m 
36 
34 
31 
29 
26 


+56° 


+58° 


+60° 


5  24 
5  21 
5  19 
5  17 
5  14 

5  12 
5  10 
5  7 
5  5 
5  2 


h.  m 
5  35 
5  32 
5  30 
5  27 
5  24 

5  22 
5  19 
5  17 
5  14 
5  12 

5  9 
5  7 
5  4 
5  2 
4  59 


m 
34 
31 
28 
25 
22 


m 
32 
29 
26 
23 
20 


5  20 
5  17 
5  14 
5  11 
5  9 

5  6 
5  3 
5  0 
4  58 
4  55 


5  17 
5  14 
5  11 
5  8 
5  5 


2 
0 
56 
54 
51 


5  13 

5  7 

1 

5  4 

5  0 

4  56 

A  AO. 

4  45 

5  12 

5  5 

5  1 

4  58 

4  54 

4  50 

4  45 

5  10 

5  3 

4  59 

4  56 

4  52 

4  47 

4  42 

5  8 

5  1 

4  57 

4  53 

4  49  i 

4  44 

4  39 

5  6 

4  59 

4  55 

4  51 

4  47  i 

4  42 

4  36 

5  5 

4  57 

4  53 

4  49 

4  44  1 

4  39 

4  34 

5  3 

4  55 

4  51 

4  46 

4  42 

4  36 

4  31 

5  2 

4  53 

4  49 

4  44 

4  40 

4  34  1 

4  28 

5  0 

4  51 

4  47 

4  42 

4  37 

4  31  ! 

4  25 

4  58 

4  49 

4  45 

4  40 

4  35 

4  29  ' 

4  22 

4  57 

4  47 

4  43 

4  38 

4  32 

4  26 

4  20 

4  55 

4  45 

4  41 

4  36 

4  30 

4  24 

4  17 

4  54 

4  44 

4  39 

4  34 

4  28 

4  22 

4  14 

4  52 

4  42 

4  37 

4  32 

4  26 

4  19 

4  12 

4  51 

4  40 

4  35 

4  30 

4  23 

4  17 

4  9 

4  50 

4  38 

4  33 

4  28 

4  21 

4  14 

4  6 

4  48 

4  37 

4  31 

4  26 

4  19 

4  12 

4  4 

4  47 

4  35 

4  30 

4  24 

4  17 

4  10 

4  1 

4  45 

4  33 

4  28 

4  22 

4  15 

4  7 

3  58 

4  44 

4  32 

4  26 

4  20 

4  13 

4  5 

3  56 

4  43 

4  30 

4  24 

4  18 

4  11 

4  3 

3  53 

4  41 

4  28 

4  23 

4  16 

4  9 

4  0 

3  51 

4  40 

4  27 

4  21 

4  14 

4  7 

3  58 

3  48 

4  39 

4  25 

4  19 

4  12 

4  5 

3  56 

3  46 

4  38 

4  24 

4  18 

4  11 

4  3 

3  54 

3  44 

4  36 

4  22 

4  16 

4  9 

4  1 

3  52 

3  41 

4  35 

4  21 

4  14 

4  7 

3  59 

3  50 

3  39 

4  34 

4  20 

4  13 

4  6 

3  57 

3  48 

3  37 

4  33 

4  18 

4  11 

4  4 

3  55 

3  47 

3  34 

4  32 

4  17 

4  10 

4  2 

3  54 

3  44 

3  32 

4  31 

4  16 

4  9 

4  1 

3  52 

3  42 

3  30 

4  30 

4  14 

4  7 

3  59 

3  50 

3  40 

3  28 

58 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  SUNRISE,  MERIDIAN  OF  GREENWICH,  1918, 
To  obtain  civil  time,  subtract  12  hours,  mark  the  result  A.  M.,  and  add  one  to  the  day. 
To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of  minutes 

the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number  of  minutes 

the  station  is  east  of  the  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  60. 
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0° 

+10° 
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+30° 
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+40° 

+45° 
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+52° 
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+56° 
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Nov.  16 
17 
18 
19 
20 

h  m 
17  42 
17  42 
17  42 
17  42 
17  42 

li  m 
17  55 
17  56 
17  56 
17  56 
17  57 

h  m 
18  10 
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18  12 
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h  m 
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18  27 
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li  m. 
19  15 
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19  34 
19  36 
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h  m 
19  39 
19  41 
19  43 
19  45 
19  47 

h  m 
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19  54 
19  56 

X  O  i)<J 

h  m 
20  1 
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20  8 

9ft  1 1 
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22 
23 
24 
25 

17  42 
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18  15 
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8 
9 
10 
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18  26 
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18  46 
18  47 
18  47 
18  48 
18  49 

18  58 

18  59 
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19  0 
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19  13 
19  14 
19  14 
19  15 

19  28 
19  29 
19  30 
19  31 
19  32 

19  49 
19  50 
19  50 
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19  52 

19  58 

19  59 
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18  29 
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25 
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17  56 
17  57 

18  12 
18  13 
18  13 
18  14 
18  14 

18  31 
18  31 
18  32 
18  32 
18  32 

18  52 
18  52 
18  53 
18  53 
18  54 

19  4 
19  5 
19  5 
19  6 
19  6 

19  18 

19  19 
19  20 
19  20 
19  20 
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19  36 
19  37 
19  37 
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19  57 
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/(J  17 

20  18 
20  18 
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20  30 
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20  31 
20  32 

20  45 

20  45 
20  46 
20  46 
20  46 

21  2 
21  3 
21  3 
21  4 
21  4 

26 
27 
28 
29 
30 

17  57 
17  58 
17  58 
17  59 
17  59 

18  14 
18  15 
18  15 
18  16 
18  16 

18  33 
18  33 
18  34 
18  34 
18  35 

18  54 
18  55 
18  55 
18  55 
18  56 

19  7 
19  7 
19  7 
19  8 
19  8 

19  21 
19  21 
19  21 
19  22 
19  22 

19  38 
19  38 
19  38 
19  38 
19  38 

19  58 
19  58 
19  59 
19  59 
19  59 

20  8 
20  8 
20  9 
20  9 
20  9 

20  19 
20  19 
20  20 
20  20 
20  20 

20  32 
20  32 
20  32 
20  32 
20  32 

20  47 
20  47 
20  47 
20  47 
20  46 

21  4 
21  4 
21  4 
21  4 
21  4 

31  1 

17  59 

18  17  1 

18  35  1 

18  56 

19  8 

19  22 

19  38 

19  59- 

20  8 

20  19 

20  32 

20  46 

21  3 

TABLE  IV. 

,OCAL  A.TEONOMICAL  MEAN  TIME  OF  SUNSET,  MEEIDIAN  6f  GREENWICH,  «.8. 
To  obtain  civil  time,  write  P.  M.  after  the  of  minute, 

testation  is  east  of  the  standard  meridian. 
For  sunset  in  southern  latitudes  see  page  60. 


-10°  +20° 


Dec. 


27 
28 
29 
30 
1 

2 
3 
4 
5 
6 


9 
10 
11 

12 
13 
14 
15 
16 


51 
52 
52 
52 
53 

53 
53 
54 
54 
55 

55 
55 
56 
56 
57 


h 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 


m 
35 
35 
35 
35 
35 

35 
35 
35 
35 
36 

36 
36 
36 
36 
36 

37 
37 
37 
38 
38 

38 
38 
39 
39 
40 


h 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 


57 
58 
58 
59 
59 


5  40 
5  40 
5  41 
5  41 
5  42 


m 
20 
20 
20 
20 
19 

19 
19 
19 
19 
19 

19 
19 
19 
19 
19 

20 
20 
20 
20 
20 

20 
21 
21 
21 
22 


+30 

1  QXO 

+  oD 

-1-40° 

li  m 

ll  ID- 

li  m 

5  S 

4  54 

4  43 

5  3 

4  53 

4  42 

5  3 

4  53 

4  42 

5  2 

4  52 

4  41 

5  2 

4  52 

4  40 

5  2 

4  51 

4  40 

5  1 

4  51 

4  39 

5  1 

4  50 

4  38 

5  1 

4  50 

1  4  38 

5  1 

4  50 

1  4  38 

5  0 

I  4  50 

1  4  37 

5  0 

4  49 

j  4  37 

5  0 

1  4  49 

4  36 

5  0 

4  49 

4  36 

5  0 

4  49 

4  36 

+45° 


-50° 


m 
30 
29 
28 
27 
26 


4  26 
4  25 


24 
24 
23 


m 
14 
13 
12 
11 
10 


17 

6 

0 

5  42 

18 

6 

0 

5  43 

19 

6 

1 

5  43 

20 

o 

1 

5  44 

21 

6 

2 

5  44 

22 

6 

2 

5  45 

23 

6 

3 

5  45 

24 

6 

3 

5  46 

25 

6 

4 

5  46 

26 

6 

4 

5  47 

27 

6 

4 

5  47 

28 

6 

5 

5  48 

29 

6 

6 

5  48 

30 

6 

6 

5  49 

31 

6 

7 

5  49 

32 

6 

7 

5  50 

5  22 
5  22 
5  23 
5  23 
5  23 

5  24 
5  24 
5  25 
5  25 
5  26 


26 
27 
27 
28 
28 

29 
29 
30 
30 
31 


0 
0 

0  i 

0 
0 

0 
0 
0 

1 
1 

1 
1 

2 
2 

2 


4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 


48 
48 
48 
48 
48 

48 
48 
48 
49 
49 

49 
49 
49 
50 
50 


4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 


4  22 
4  22 
4  21 
4  21 
4  20 


5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 


35 
35 
35 
35 
35 

35 
35 
35 
35 
35 

35 
35 
35 
36 
36 


20 
20 
19 
19 
19 

19 
18 
18 
18 
18 

18 
18 
19 
19 
4  19 


5  32  1  5 


3 

4  50 

4  36 

4  19 

3 

4  51 

4  36 

4  20 

3 

4  51 

4  37 

4  20 

4 

4  52 

4  37 

4  20 

4 

4  52 

4  38 

4  21 

5 

4  52 

4  38 

4  21 

5 

4  53 

4  39 

4  22 

6 

4  54 

4  39 

4  22 

6 

4  54 

4  40 

4  23 

7 

4  55 

4  40 

4  24 

8 

4  55 

4  41 

4  24 

8 

4  56 

4  42 

4  25 

9 

4  56 

4  42 

4  26 

9 

4  57 

4  43 

4  27 

10 

4  58 

4  44 

4  27 

11 

1  4  59 

4  45 

1  4  28 

7 
6 
5 

4 
4 
3 
2 
2 

1 
1 
0 
0 

59 


59 
59 
58 
58 
58 

58 
58 
58 
58 
58 


li 
4 
4 
4 
4 
4 

4 
4 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 

o 
O 

3 


-1-54°  '  +56° 


m 
7 
6 
5 
3 
2 

1 
0 
59 
58 
57 

56 
55 
54 
54 
53 

52 
52 
51 
50 
50 


h 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


m 
59 
58 
56 
55 
54 

52 
51 
50 
49 


+58° 


47 
46 
45 
44 
43 

42 
41 
41 
40 
40 


m 
50 
48 
47 
45 
44 

42 
41 
40 
38 
37 

36 
35 
34 
33 
32 

31 
30 
29 
28 
28 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


-60° 


59 
59 
59 
0 


50 
49 

49 
49 
49 

48 
48 
48 
48 
49 

49 
49 
49 
50 
50 


1 
1 
2 
2 
3 

4 
4 
5 
6 
7 


51 
51 
52 
52 
53 


39 
19 
38 
38 
38 

38 
38 
38 
38 
38 

38 
38 
38 
39 
39 


m 
40 
38 
36 
34 
33 

31 
30 
28 
26 
25 

24 
22 
21 
20 
19 

18 
17 
16 
15 
14 


h  ra 
3  28 
3  26 
3  24 
3  22 
3  20 


3  18 
3  16 
3  14 
3  12 
3  11 

3  10 
3  8 


27 
27 
26 
26 
26 

25 
25 
25 
25 
25 

25 
25 
26 
26 
26 


4  8 


3-54 
3  55 


56 
56 
58 


40 
40 
41 
41 

42 

43 
44 
44 

45 
46 


3  58  I  3  48 


27 
27 
28 
29 
29 

30 
31 
32 
33 
34 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


14 
13 
12 
12 
11 

11 
11 
10 
10 
10 

10 
10 
11 
11 
12 

12 
12 
13 
14 
15 

15 
16 
17 
18 
20 


3 
3 
3 
2 
2 

2 
2 
2 
2 

2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


6 

5 
4 

2 
1 
0 

59 
58 

57 
56 
56 
55 
54 

54 
54 
53 
53 
53 

53 
53 
53 
54 
54 


3  35  I  3  21 


54 
55 
56 
56 
57 

58 
59 
0 
1 
2 


3  4 


60  TABLE  V. 

SUNRISE  AND  SUNSET  FOR  SOUTHERN  LATITUDES,  1918. 
In  the  case  of  a  southern  latitude  the  time  of  sunrise  or  sunset  is  taken  from  Table  IV  witi 
the  corresponding  northern  latitude,  not  for  the  given  date  but  for  a  date  about  six  months  earlier 
or  later,  which  is  to  be  found  in  the  following  table.  The  time  taken  from  Table  IV  whether  o 
sunrise  or  of  sunset,  must  be  corrected  by  the  quantity  given  in  Table  V  on  the  same  line  with  the 
given  date.  v-vaunum 

Example.~M^y  10  1918,  civil  date,  in  latitude  -38°,  required  the  time  of  sunrise  and  sunset 
1  he  astronomical  date  is  May  9  for  sunrise  and  May  10  for  sunset;  Table  V  gives  Novembei 
11  and  1.  as  the  corresponding  dates,  northern  latitude,  wliile  the  correction  is  +12"  in  each  case 


Table  IV,  Lat.  +38°  . 
Table  V      .       .       .  . 

Local  astronomical  mean  time 
Civil  time  . 


Nov. 
May 


Sunrise, 
d    h  m 
11  18  37 
9  +  12 


Sunset, 
d    h  m 
Nov.  12   4  51 
May    10  +  12 


May     9  18  49 
May    10    G  49  A.  M. 


May    10    5  3 
May   10    5    3  R  M. 


Given 
Date. 

Corre- 
sponding 

Date, 
Northerr 
Latitude 

Correc 
1  tion. 

Given 
Date. 

Jan.  0 

m 

July  2 

-1 

Feb.  5 

1 

3 

0 

6 

o 

£i 

0 

7 

Q 
O 

0 

u 

8 

D 

+1 

9 

6 

7 

+1 

10 

6 

8 

1 

11 

17 
/ 

y 

\ 

12 

o 

8 

10 

2 

13 

Q 

y 

11 

14 

10 

12 

+2 

15 

11 

13 

3 

16 

12 

14 

■3 
o 

13 

15 

3 

18 

14 

16 

3 

19 

15 

18 

+4 

20 

16 

19 

21 

17 

20 

\ 

22 

18 

21 

4 

23 

19 

22 

5 

24 

20 

23 

+5 

25 

21 

24 

5 

26 

22 

25 

5 

27  i 

23 

26 

6 

28 

24 

27 

6 

Mar.  1 

25 

28 

+6 

2 

26 

29 

6 

3 

27 

30 

7 

4 

28 

31 

7 

5 

29 

Aug.  1 

7 

6 

30 

2 

+7 

7 

31 

4 

8 

'8 

eb.  1 

5 

8 

9 

2 

6 

8 

10 

3 

7 

^  1 

11 

4 

8 

+9  1 

12 

Corre- 
sponding 

Date, 
Northern 
Latitude. 


Aug.  9 
10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
23 
24 

25 
26 
27 
28 
29 

30 
31 
ept.  1 
2 
3 

4 
5 
6 
7 
8 

9 
10 
11 
12 
13 

14 


5 


Correc- 
tion. 


Given 
Date. 


m 
+  9 
9 
9 
9 
10 

-flO 
10 
10 
10 
11 

-1-11 
11 
11 
11 
12 

-hl2 
12 
12 
12 
12 

-fl3 
13 
13 
13 
13 

-fl3 
13 
14 
14 
14 

-fl4 
14 
14 
14 
14 

-1-14 


Mar.  13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 
29 
30 
31 
1 
2 
3 
4 
5 
6 

7 
8 
9 
10 
11 

12 
13 
14 
15 
16 

17 


Corre- 
sponding 

Date, 
Northern 
Latitude. 


Apr 


Sept.15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 


Oct. 


Correc- 
tion. 


m 
-M4 
14 
15 
15 
15 

-Mo 
15 
15 
15 
15 

-H5 
15 
15 
15 
15 


Given 
Date. 


Corre- 
sponding 

Date, 
Northern 
Latitude. 


30 

+15 

.  2 

15 

3 

16 

4 

16 

5 

16 

6 

+  16 

7 

15 

8 

15 

9 

15 

10 

15 

10 

+  15 

11 

15 

12 

15 

13 

15 

14 

15 

15 

+  15 

16 

15 

17 

15 

18 

15 

19 

15 

20 

+  15 

Apr.  18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 
29 
30 

May  1 
2 

3 
4 
5 
6 
7 

8 
9 
10 
11 
12 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

23 


Oct.  21 

22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Nov.  1 
2 


Correc- 
tion. 


m 
+15 
15 
14 
14 
14 

+14 
14 
14 
14 
14 

+14 
14 
14 


3 

13 

4 

13 

5 

+13 

6 

13 

7 

13 

8 

13 

9 

13 

10 

+12 

11 

12 

12 

12 

13 

12 

14 

12 

15 

+12 

16 

11 

16 

11 

17 

11 

18 

11 

19 

+  11 

20 

11 

21 

10 

22 

10 

23 

10 

24  1 

+10 

TxVBLE  Y. 
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Given 
Date. 


Corre- 
sponding 

Date, 
Northern 
Latitude. 


Mav  24 
25 
26 
27 
28 

29 
30 
31 

June  1 
2 

3 
4 
5 
6 
7 

8 
9 

10 
11 
12 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 
29 
30 

July  1 
2 
3 
4 
5 
.6 
7 


9 

10 
11 
12 

13 
14 
15 
16 
17 

18 


Correc- 
tion. 


Nov.  25 
26 
27 
28 
29 

30 

Dec.  1 
2 
3 
4 

5 
5 
6 
7 


Given 
Date. 


9 

10 

11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
20 
21 
22 

23 
24 
25 
26 
27 

28 
29 
30 

Dec.  31 


m 
+10 
9 
9 
9 
9 


8 
8 

8 

+  7 
7 
7 
7 
7 

+  6 

6 
6 
6 


Corre- 
sponding correc-!  Given 

Nortnem 
Latitude. 


July  19 

20 
21 
22 
23 

24 
25 
26 
27 
28 

29 
30 
31 

Aug.  1 
2 

3 
4 
5 
6 
7 


Jan.  16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

30 
31 

Feb.  1 
2 


m 
■  4 
4 
4 
5 
5 

-  5 

5 
6 
6 
6 

-  6 
7 
7 
7 
7 


Sept.l3 
14 


Corre- 
sponding 

Date, 
Northern 
Latitude. 


Jan.  0 
1 
2 

3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

15 


28 
29 
30 

Oct.  1 
2 


+  5 

8 

4 

—  9 

5 

9 

5 

y 

4 

lU 

0 

9 

4 

11 

7 

9 

12 

8 

9 

+  4 

13 

9 

-10 

4 

14 

10 

10 

4 

15 

11 

10 

3 

16 

12 

10 

3 

17 

13 

10 

+  3 

18 

14 

-11 

2 

19 

15 

11 

20 

16 

11 

I 

21 

17 

11 

2 

22 

18 

11 

+  1 

23 

18 

-11 

1 

24 

19 

12 

1 

25 

20 

12 

1 

26 

21 

12 

+  1 

27 

22 

12 

0 

28 

23 

-12 

0 

29 

24 

12 

0 

30 

25 

13 

-  1 

31 

26 

13 

1 

Sept.  1 

27 

13 

-  1 

2 

28 

-13 

1 

3 

Mar.  1 

13 

2 

4 

2 

13 

2 

5 

3 

13 

2 

6 

4 

14 

-  3 

7 

5 

-14 

3 

8 

6 

14 

3 

9 

7 

14 

3 

10 

8 

14 

4 

11 

9 

14 

-  4 

12 

10 

-14 
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TABLE  VI. 


LOCAL  ASTEONOMICAL  MEAN  TIME  OF  MOONEISE,  MERIDIAN  OF  GREENWICHj 

1918. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours 
If  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M  and  add  on. 
to  the  day.  ' 

To  obtain  standard  time,  see  directions  on  pa^e  44. 

For  other  lon,gitudes  and  for  southern  latitudes  see  iJa^e  78. 


Jan.  1 


4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Feb.  1 
2 
3 
4 

5 
6 
7 


h  m 
9  25 
10  6 

10  46 

11  27 

12  9 

12  54 

13  43 

14  35 

15  30 

16  29 

17  28 

18  26 

19  22 

20  16 

21  8 

21  59 

22  50 

23  42 


+  10" 


10 

11 

12 
13 
14 

15 
16 
17 


0  35 

1  29 

2  24 

3  19 

4  13 

5  4 

5  52 

6  38 

7  21 

8  2 

8  43 

9  24 
10  5 

10  48 

11  34 

12  23 

13  16 

14  11 

15  9 

16  7 

17  5 

18  ] 

18  55 

19  49 

20  42 

21  35 

22  29 

23  24 


h  m 
9  20 

10  4 
19  48 

11  S3 

12  19 

13  7 

13  58 

14  52 

15  49 

16  47 

17  45 

18  40 

19  32 

20  22 

21  10 

21  57 

22  44 

23  31 


+20" 


h  m 
9  15 
10  3 

10  51 

11  39 

12  29 

13  21 

14  15 

15  11 

16  9 

17  7 

18  3 

18  55 

19  44 

20  29  I 

21  12  1 

21  54 

22  36 

23  19 


+30" 


0  20 

1  12 

2  6 

3  0 

3  55 

4  48 

5  39 

6  28 

7  15 

8  0 

8  44 

9  28 

10  13 

11  0 

11  48 

12  40 

13  34 

14  30 

15  27 

16  23 

17  17 

18  9 

18  59 

19  48 

20  37 

21  26 

22  16 

23  8 


0  5 

0  54 
146 

2  40 

3  36 

4  31 

5  25 

6  18 

7  8 

7  57 

8  45 

9  33 
10  21 
1]*12 

12  4 

12  58 

13  54 

14  50 

15  46 

16  40 

17  30 

18  18 

19  3 

19  47 

20  31 

21  16 

22  2 

22  5] 

23  43 
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),-^L  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

'      '  1918. 
I    To  obtain  chdl  time,  mite  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  houi-s; 
(greater  San  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 

the  day.  . 
To  obtain  standard  time,  see  directions  on  page  44. 
For  other  longitudes  and  for  southern  latitudes  see  page  78. 


+.54° 

+56° 

+58° 

+60° 

h  m 

h  m 

h  m 

h.  m 

21  54 

21  58 

22  3 

22  8 

22  8 

22  10 

22  12 

22  14 

22  21 

22  20 

22  20 

22  20 

22  34 

22  32 

22  29 

22  26 

22  48 

22  43 

22  38 

22  32 

23  4 

22  57 

22  49 

22  41 

23  24 

1  23  15 

23  4 

22  .52 

23  51 

23  40 

23  26 

2310 

23  57 

23  38 

0  28 

!   0  14 

0  25 

1  34 

3  3 

4  41 
6  21 

0 
9  38 
11 13 
12  48 
14  22 


64 


TABLE  VI. 


LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONRISE,  MERIDIAN  OF  GREENWIC 


1918. 


,-f  ^It  ^'"^  astronomical  time  if  it  is  less  than  twelve  hoi 

To  obtain  standard  time,  see  directions  on  page  44. 
For  other  longitudes  and  for  southern  latitude's  see  page  78. 
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LOCAL  ASTRONOMICAL  IIEAN  TIME  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

1918. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  44. 

For  other  longitudes  and  for  southern  latitudes  see  page  78. 
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16  27 

16  31 
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16  39 

16  44 

3i 

24 

16  20 

16  23 

16  27 

16  31 

16  33 

16  35 

16  38 

16  42 

16  44 

16  46 

16  47 

16  50 

16  52 

a 

25 

17  0 

17  0 

17  0 

17  0 

17  0 

17  0 

16  59 

16  59 

16  59 

16  59 

16  58 

16  58 

16  58 

541 

26 

17  41 

17-37 

17  33 

17  29 

17  26 

17  24 

17  20 

17  16 

17  14 

17  12 

17  10 

17  8 

17  5 

27 

IS  23 

18  16 

18  8 

17  59 

17  54 

17  49 

17  42 

17  34 

17  31 

17  27 

17  23 

17  18 

17  12 

Sli 

28 

19  6 

18  55 

18  44 

18  32 

18  24 

18  16 

18  6 

17  55 

17  50 

17  44 

17  37 

17  30 

17  22 

3S 

29 

19  50 

19  37 

19  23 

19  7 

18  57 

18  47 

18  34 

18  19 

18  12 

18  4 

17  55 

17  45 

17  34 

[13 

30 

20  38 
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20  6 
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22  15 
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23  34 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONRISE,  MERIDIAN  OF  GREENWICH, 

1918. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  44. 

For  other  longitudes  and  for  southern  latitudes  see  page  78. 


Lat. 
DateNv 
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+  10° 

+20° 

+30° 

+35° 
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+45° 
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■  r  o  o 
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h  m 

h  m 
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9  55 

10  13 

10  32 

10  54 

11  8 

11  23 

11  41 

12  3 

12  14 

12  26 

12  40 

12  56 

13  16 
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11  26 
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13  20 
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13  51 
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11  42 

11  59 

12  18 

12  39 

12  51 

13  5 

13  22 

13  43 
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14  4 

14  16 

14  31 

14  48 
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12  36 

12  51 

13  7 

13  26 

13  37 

13  49 

14  3 

14  21 

14  29 

14  39 

14  49 

15  1 

15  14 

5 

13  30 

13  42 

13  55 

14  10 

14  18 

14  28 

14  39 

14  52 

14  59 

15  6 

15  13 

15  22 

15  32 

6 

14  23 

14  32 

14  40 

14  50 

14  56 

15  3 

15  10 

15  19 

15  24 

15  28 

15  33 

15  39 

15  45 

7 

15  16 

15  20 

15  24 

15  29 

15  32 

15  35 

15  39 

15  43 

15  45 

15  48 

15  50 

15  53 

15  56 
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o 

16  9 

10  8 

16  8 

16  8 

16  7 

16  7 

16  7 

16  6 

16  6 

16  6 

16  6 

16  5 

16  5 
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17  3 

16  58 

16  53 

16  47 

16  43 

16  40 

16  35 

16  30 

16  28 

16  25 

16  22 

16  19 

16  16 
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17  58 

17  49 

17  39 

17  28 

17  22 

17  14 

17  6 

16  56 

16  52 

16  46 

16  41 

16  35 

16  28 
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18  56 

18  43 

18  29 

18  13 

18  4 

17  53 

17  41 

17  26 

17  20 

17  12 

17  4 

16  54 

16  44 
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19  55 

19  39 

19  22 

19  2 

18  51 

18  38 

18  22 

18  4 

17  55 
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17  21 

17  7 
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20  18 

19  56 

19  43 

19  28 
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18  15 
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2  34 

2  30 

2  29 
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2  24 

2  21 
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2  15 

2  13 
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3  21 

3  22 
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3  23 

3  24 

3  25 

3  26 
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3  27 

3  27 

3  28 

3  29 

23 

4  1 

4  5 

4  10 

4  15 

4  18 

4  22 

4  26 

4  30 

4  33 

4  35 

4  38 

4  41 

4  45 

24 

4  42 

4  50 

4  58 

5  8 

5  14 

5  20 

5  27 

5  36 

5  40 

5  45 

5  50 

5  55 

6  2 

25 

5  26 

5  37 

5  49 

6  2 

6  10 

6  19 

6  30 

6  42 
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6  55 

7  2 

7  11 

7  20 

26 

6  12 

6  26 

6  41 

6  58 
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7  49 

7  57 

8  6 
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8  27 

8  40 

27 

7  0 

7  17 

7  34 

7  54 
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8  35 

8  55 
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9  27 

9  41 

9  57 
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8  28 
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9  3 
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9  2 

9  22 
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11  30 
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30 

9  38 

9  55 

10  14 

10  36 

10  48 

11  3 

11  20 

11  41 

11  51 

12  2 

12  15 

12  30 

12  48 

May  1 

10  32 

10  47 

11  4 

11  23 

11  34 

11  47 

12  2 

12  21 

12  30 

12  39 

12  50 

13  3 

13  17 

2 

11  24 

11  37 

11  51 

12  7 

12  16 

12  27 

12  39 

12  54 

13  0 

13  8 

13  17 

13  26 

13  37 

O 

12  16 

12  26 

12  36 

12  47 

12  54 
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13  31 

13  37 

13  44 

13  51 

4 

13  7 

13  13 

13  19 

13  26 

13  29 

13  34 

13  39 

13  45 

13  48 

13  51 

13  55 

13  58 

14  2 

5 

13  58 

14  0 

14  1 

14  3 

14  4 

14  5 

14  6 

14  8 

14  9 

14  9 

14  10 

14  11 

14  12 

6 

14  50 

14  46 

14  44 

14  40 

14  38 

14  36 

14  33 

14  30 

14  29 

14  27 

14  26 

14  24 

14  22 

1 

15  43 

15  36 

15  28 

15  19 

15  14 

15  8 

15  2 

14  54 

14  51 

14  47 

14  43 

14  38 

14  32 

8 

16  38 

16  27 

16  15 
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15  34 
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14  55 

14  47 
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16  48 

16  38 

16  26 

16  12 

15  55 

15  48 

15  39 

15  29 

15  18 
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10 

18  36 

18  19 

18  1 

17  40 

17  28 

17  14 

16  57 

16  37 

16  28 

16  17 

16  5 

15  51 

15  34 

11 

19  36 

19  18 

18  59 

18  36 

18  23 

18  8 

17  51 

17  29 

17  18 

17  6 

16  53 

16  37 

16  18 

12 

20  34 

20  17 

19  58 

19  36 

19  23 

19  9 

18  51 

18  29 

18  19 

18  7 

17  54 

17  38 

17  20 

13 

21  30 

21  14 

20  57 

20  37 

20  25 

20  12 

19  56 

19  as 

19  27 

19  17 

19  5 

18  51 

18  35 

14 

22  22 

22  8 

21  53 

21  36 

21  27 

21  16 

21  2 

20  40 

20  39 

20  30 

20  21 

20  10 

19  57 

15 

23  9 

22  58 

22  47 

22  34 

22  27 

22  18 

22  8 

21  56 

21  50 

21  44 

21  37 

21  29 

21  20 

16 

23  54 

23  47 

23  39 

23  30 

23  25 

23  19 

23  12 

23  4 

23  0 

22  56 

22  51 

22  46 

22  40 

17 

23  58 

18 

0  36 

6  32 

6  28 

6  23 

6  21 

6  is 

6  14 

6  io 

6  8 

0  6 

0  4 

0  1 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

1918. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hom-s,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  44. 
For  other  longitudes  and  for  southern  latitudes  see  page  78. 


Date. 

Lat. 

0° 

>  T  AO 

4-10 

+  2U 

+  O.D 

+  '±U 

+40 

+  0U 

+OZ 

+58° 

4-fin° 

3 

li  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

ill 

Apr. 

1 

22  20 

22  2 

21  42 

21  20 

21  6 

20  51 

20  33 

20  10 

19  59 

19  47 

19  33 

19  16 

18  56 

]rt 

H) 

2 

23  14 

22  56 

22  37 

22  15 

22  2 

21  47 

21  29 

21  7 

20  56 

20  44 

20  30 

20  14 

19  54 

13 

3 

23  52 

23  34 

23  14 

23  2 

22  48 

22  32 

22  12 

22  2 

21  52 

21  40 

2125 

21  9 

J 11 

4 

0  8 

23  55 

23  42 

23  25 

23  18 

23  9 

22  59 

22  48 

22  35 

J  51 

5 

1  2 

0  48 

0  34 

0  16 

0  7 

6 

1  56 

145 

1  34 

1  21 

1  14 

1  6 

0  56 

0  43 

0  38 

0  32 

0  25 

0  17 

0  8 

7 

2  48 

2  42 

2  35 

2  27 

2  23 

2  18 

2  12 

2  5 

2  1 

1  58 

1  54 

1  49 

1  44 

J) 

g 

3  41 

3  39 

3  37 

3  35 

3  33 

3  32 

3  30 

3  28 

3  27 

3  26 

3  25 

3  23 

3  22 

»li 

lH 

9 

4  34 

4  37 

4  40 

4  43 

4  45 

4  47 

4  49 

4  52 

4  53 

4  55 

4  57 

4  58 

5  0 

10 

5  29 

5  36 

5  44 

5  52 

5  58 

6  3 

6  10 

6  18 

6  22 

6  26 

6  31 

6  36 

b  4Z 

'  II 
)« 

11 

6  25 

6  37 

6  49 

7  3 

7  11 

7  20 

7  31 

7  44 

7  50 

7  57 

8  5 

8  13 

8  23 

"  I 

12 

7  24 

7  38 

7  54 

8  13 

8  23 

8  35 

8  50 

9  7 

9  16 

9  25 

9  36 

9  48 

10  2 

13 

8  23 

8  40 

8  59 

9  20 

9  32 

9  47 

10  4 

10  25 

10  35 

10  46 

10  59 

11  14 

11  32 

^33 

14 

9  23 

9  41 

10  0 

10  23 

10  36 

10  51 

11  9 

11  31 

11  42 

11  54 

12  8 

12  24 

12  44 

Q  in 
Jill 

15 

10  20 

10  38 

10  57 

11  19 

11  32 

11  46 

12  4 

12  26 

12  36 

12  47 

13  1 

13  16 

13  34 

16 

11  14 

11  31 

11  48 

12  8 

12  20 

12  33 

12  49 

13  8 

13  17 

13  27 

13  38 

13  52 

14  7 

.11 

17 

12  5 

12  19 

12  34 

12  50 

13  0 

13  12 

13  25 

13  41 

13  48 

13  56 

14  6 

14  16 

14  28 

]8 

12  52 

13  3 

13  15 

13  28 

13  36 

13  44 

13  55 

14  7 

14  12 

14  18 

14  25 

14  33 

14  42 

19 

13  36 

13  44 

13  52 

14  2 

14  7 

14  13 

14  20 

14  28 

14  32 

14  36 

14  41 

14  46 

14  52 

20 

14  18 

14  23 

14  27 

14  32 

14  35 

14  39 

14  43 

14  47 

14  50 

14  52 

14  54 

14  57 

15  0 

21 

14  59 

15  0 

15  1 

15  2 

15  3 

15  3 

15  4 

15  5 

15  6 

15  6 

15  6 

15  7 

15  o 

22 

15  40 

15  37 

15  34 

15  31 

15  30 

15  27 

15  25 

15  22 

15  21 

15  20 

15  18 

15  16 

lo  14 

23 

16  21 

16  15 

16  8 

16  1 

15  57 

15  52 

15  47 

15  40 

15  37 

15  34 

15  30 

15  26 

15  22 

6! 

-  ilfl 
J] 

24 

17  4 

16  54 

16  44 

16  33 

16  27 

16  19 

16  11 

16  0 

15  55 

15  50 

15  45 

15  38 

15  31 

25 

17  48 

17  36 

17  23 

17  8 

16  59 

16  49 

16  37 

16  23 

16  17 

16  10 

16  1 

15  52 

15  42 

26 

18  35 

18  20 

18  4 

17  46 

17  35 

17  23 

17  9 

16  51 

16  43 

16  34 

16  24 

16  12 

15  59 

27 

19  25 

19  8 

18  50 

18  29 

18  17 

18  3 

17  46 

17  26 

17  16 

17  5 

16  53 

16  39 

16  22 

1! 

28 

20  17 

19  59 

19  40 

19  17 

19  4 

18  49 

18  31 

18  9 

17  59 

17  47 

17  33 

17  17 

16  58 

;  5 

29 

21  10 

20  52 

20  33 

20  11 

19  58 

19  43 

19  25 

19  2 

18  52 

18  40 

18  26 

18  9 

17  50 

1  IS 

:« 

30 

22  4 

2147 

21  29 

21  8 

20  56 

20  42 

20  26 

20  5 

19  55 

19  44 

19  31 

19  17 

18  69 

oil 

May 

1 

22  57 

22  42 

22  27 

22  9 

21  58 

21  46 

21  32 

21  15 

21  6 

20  57 

20  47 

20  35 

20  21 

2 

23  49 

23  38 

23  26 

23  12 

23  3 

22  54 

22  43 

22  30 

22  23 

22  16 

22  8 

21  59 

21  50 

351 

Q 
O 

23  56 

23  47 

23  43 

23  39 

23  33 

23  28 

23  21 

12 

4 

0  40 

0  33 

0  25 

0  15 

0  10 

0  3 

1  til 
112 

5 

1  31 

1  28 

1  24 

1  19 

1  17 

1  14 

1  10 

1  6 

1  4 

1  2 

1  0 

0  57 

0  54 

6 

2  22 

2  23 

2  24 

2  25 

2  25 

2  26 

2  26 

2  27 

2  27 

2  28 

2  28 

2  28 

2  29 

ii 

7 

3  14 

3  20 

3  25 

3  31 

3  35 

3  39 

3  44 

3  49 

3  52 

3  55 

3  58 

4  2 

4  6 

8 

4  9 

4  18 

4  28 

4  40 

4  46 

4  54 

5  2 

5  13 

5  18 

5  24 

5  30 

5  36 

5  44 

iS 

9 

5  5 

5  19 

5  33 

5  49 

5  58 

6  9 

6  21 

6  37 

6  44 

6  52 

7  1 

7  12 

7  24 

i:3l 

10 

6  4 

6  20 

6  38 

6  58 

7  9 

7  22 

7  38 

7  58 

8  7 

8  18 

8  29 

8  43 

8  59 

ill 

11 

7  5 

7  22 

7  42 

8  3 

8  16 

8  31 

8  49 

9  10 

9  21 

9  33 

9  46 

10  2 

10  21 

-J 

12 

8  4 

8  22 

8  42 

9  4 

9  17 

9  32 

9  50 

10  12 

10  22 

10  34 

10  48 

11  4 

11  22 

53) 

13 

9  2 

9  19 

9  37 

9  58 

10  10 

10  24 

10  40 

11  1 

11  10 

11  21 

11  33 

11  47 

12  4 

Yil 

14 

9  55 

10  10 

10  26 

10  44 

10  55 

11  7 

1121 

11  38 

11  46 

11  55 

12  5 

12  17 

12  30 

Ul 

15 

10  45 

10  57 

11  10 

11  25 

1133 

11  43 

11  54 

12  8 

12  14 

12  21 

12  29 

12  37 

12  47 

]il 

16 

1131 

11  40 

1150 

12  0 

12  7 

12  14 

12  22 

12  32 

12  36 

12  41 

12  46 

12  53 

12  59 

n 

17 

12  15 

12  20 

12  26 

12  33 

12  37 

12  41 

12  46 

12  52 

12  54 

12  58 

13  1 

13  4 

13  8 

18 

12  56 

12  58 

13  1 

13  3 

13  4 

13  6 

13  8 

13  10 

13  11 

13  12 

13  13 

1  13  15 

13  16 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONRISE,  MERIDIAN  OF  GREENWICH, 

1918. 

To  obtain  civil  time,  mite  P.  M.  after  the  astronomical  time  if  it  is  less  than  tweh-e  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  44.  i .  ■ 

For  other  longitudes  and  for  southern  latitudes  see  page  78. 


\.  JLat. 
DateN^ 

0° 

+10° 

+20° 

+30° 

+35° 

+40° 

+45° 

+50° 

+52° 

+54° 

+56° 

+  58° 

+60= 

\\  m 

ll  III 

\\  HL 

ll  in 

ll  HI 

ti  m 

ll  lU 

ii  m 

ll  III 

ll  in 

ti  m 

ll  in 

ll  ni 

May  17 

23  58 

18 

0  36 

0  32 

0  28 

0  23 

0  21 

0  18 

0  14 

0  10 

0  8 

0  6 

0  4 

0  1 

19 

1  17 

1  17 

1  16 

1  16 

1  16 

1  15 

1  15 

1  15 

1  14 

1  14 

1  14 

1  14 

i  14 

20 

1  58 

2  1 

2  4 

2  8 

2  10 

2  13 

2  16 

2  20 

2  21 

2  23 

2  25 

2  27 

2  30 

21 

2  39 

2  46 

2  53 

3  1 

3  6 

3  11 

3  17 

3  24 

3  28 

3  32 

3  36 

3  41 

3  46 

22 

3  22 

3  32 

3  43 

3  55 

4  2 

4  10 

■  4  19 

4  31 

4  36 

4  42 

4  48 

4  56 

5  4 

23 

4  7 

4  20 

4  34 

4  50 

4  59 

5  10 

5  22 

5  37 

5  44 

5  52 

6  1 

6  11 

6  23 

24 

4  55 

5  11 

5  27 

5  46 

5  57 

6  10 

6  25 

6  44 

6  53 

7  3 

7  14 

7  27 

7  42 

25 

5  46 

6  3 

6  22 

6  43 

6  55 

7  10 

7  27 

7  48 

7  58 

8  10 

8  23 

8  38 

8  56 

26 

6  39 

6  57 

7  16 

7  38 

7  52 

8  7 

8  25 

8  47 

8  58 

9  10 

9  24 

9  40 

10  0 

27 

7  33 

7  51 

8  10 

8  32 

8  45 

8  59 

9  17 

9  38 

9  49 

10  0 

10  14 

10  29 

10  48 

28 

8  28 

8  44 

9  1 

9  21 

9  33 

9  46 

10  2 

10  21 

10  30 

10  41 

10  52 

11  5 

1121 

29 

9  21 

9  35 

9  50 

10  6 

10  16 

10  27 

10  40 

10  56 

11  4 

11  12 

11  21 

11  31 

11  43 

30 

10  13 

10  24 

10  35 

10  48 

10  55 

11  4 

11  13 

11  25 

11  31 

11  36 

11  43 

11  50 

11  59 

31 

11  4 

n  11 

11  18 

11  26 

11  31 

1L36 

11  42 

11  50 

11  53 

n  57 

12  1 

12  5 

12  10 

June  1 

11  54 

11  56 

11  59 

12  3 

12  5 

12  7 

12  9 

12  12 

12  14 

12  15 

12  17 

12  18 

12  20 

o 

12  44 

12  42 

12  40 

12  39 

12  38 

12  37 

12  36 

12  34 

12  34 

12  33 

12  32 

12  31 

12  30 

3 

13  34 

13  29 

13  23 

13  16 

13  12 

13  8 

13  3 

12  57 

12  54 

12  51 

12  48 

12  44 

12  40 

4 

14  27 

14  18 

14  7 

13  55 

13  49 

13  41 

13  32 

13  22 

13  17 

13  12 

13  6 

12  59 

12  52 

5 

15  22 

15  9 

14  55 

14  39 

14  30 

14  19 

14  7 

13  52 

13  45 

13  37 

13  28 

13  19 

13  8 

6 

16  20 

16  4 

15  47 

15  27 

15  16 

15  3 

14  47 

14  28 

14  20 

14  10 

13  58 

13  46 

13  31 

i 

17  19 

17  2 

16  43 

16  21 

16  8 

15  54 

15  36 

15  15 

15  4 

14  53 

14  40 

14  25 

14  7 

8 

18  19 

18  1 

17  42 

17  19 

17  6 

16  51 

16  33 

16  11 

16  1 

15  49 

15  35 

15  19 

15  0 

9 

19  16 

18  59 

18  41 

18  20 

18  8 

17  54 

17  37 

17  16 

17  6 

16  55 

16  42 

16  28 

16  10 

10 

20  10 

19  55 

19  39 

19  21 

19  10 

18  58 

18  44 

18  26 

18  18 

18  8 

17  58 

17  46 

17  32 

11 

2]  0 

20  48 

20  35 

20  21 

20  12 

20  3 

19  51 

19  37 

19  31 

19  23 

19  15 

19  6 

18  56 

12 

21  47 

21  38 

21  29 

21  18 

21  12 

21  5 

20  57 

20  47 

20  43 

20  37 

20  32 

20  26 

20  18 

13 

22  31 

22  26 

22  20 

22  13 

22  10 

22  6 

22  1 

21  55 

21  52 

21  49 

21  46 

21  42 

21  38 

14 

23  13 

23  11 

23  9 

23  7 

23  6 

23  5 

23  3 

23  1 

23  0 

22  59 

22  58 

22  57 

22  56 

15 

23  54 

23  56 

23  58 

16 

0  0 

0  1 

0  2 

0  4 

0  6 

0  7 

0  8 

0  9 

0  11 

0  12 

17 

0  35 

0  40 

0  46 

0  52 

0  56 

1  0 

1  5 

1  11 

1  14 

1  17 

1  20 

1  24 

1  28 

18 

1  17 

1  26 

1  35 

1  45 

1  51 

1  58 

2  6 

2  16 

2  21 

2  26 

2  32 

2  38 

2  45 

19 

2  1 

2  13 

2  25 

2  40 

2  48 

2  57 

3  9 

3  23 

3  29 

3  36 

3  44 

3  53 

4  3 

20 

2  48 

3  2 

3  18 

3  35 

3  46 

3  58 

4  12 

4  30 

4  38 

4  47 

4  57 

5  9 

5  23 

21 

3  37 

3  54 

4  12 

4  32 

4  44 

4  58 

5  15 

5  35 

5  45 

5  56 

6  8 

6  23 

6  40 

22 

4  30 

4  48 

5  7 

5  29 

5  42 

5  57 

6  15 

6  37 

6  47 

7  0 

7  14 

7  30 

7  49 

23 

5  24 

5  42 

6  1 

6  24 

6  37 

6  52 

7  10 

7  32 

7  43 

7  55 

8  8 

8  24 

8  44 

24 

6  20 

6  36 

6  55 

7  16 

7  28 

7  42 

7  58 

8  19 

8  28 

8  39 

8  52 

9  6 

9  22 

25 

7  15 

7  30 

7  45 

8  3 

8  14 

8  26 

8  40 

8  57 

9  5 

9  14 

9  24 

9  36 

9  49 

26 

8  9 

8  20 

8  33 

8  47 

8  55 

9  4 

9  15 

9  28 

9  35 

9  41 

9  49 

9  57 

10  7 

27 

9  1 

9  9 

9  17 

9  27 

9  32 

9  39 

9  46 

9  55 

9  59 

10  4 

10  8 

10  14 

10  20 

28 

9  51 

9  55 

10  0 

10  4 

10  7 

10  10 

10  14 

10  18 

10  20 

10  23 

10  25 

10  28 

10  30 

29 

10  41 

10  41 

10  41 

10  41 

10  41 

19  41 

10  40 

10  40 

10  40 

10  40 

10  40 

10  40 

10  40 

30 

11  31 

11  27 

11  22 

11  17 

11  14 

11  11 

11  7 

11  2 

11  0 

10  58 

10  55 

10  53 

10  49 

fuly  1 

12  23 

12  14 

12  5 

11  55 

11  49 

11  43 

11  35 

11  26 

11  22 

11  17 

11 12 

11  7 

11  0 

2 

13  16 

13  4 

12  51 

12  36 

12  28 

12  18 

12  7 

11  54 

11  47 

11  41 

11  33 

11  24 

11 15 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

1918. 

To  obtain  civil  time,  mite  P.  51.  after  the  astronomical  time  if  it  is  less  than  t^veh  e  hoiu-s; 
if  greater  than  twelve  hours,  subtract  twelve  hoiu's  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  44. 

For  other  longitudes  and  for  southern  latitudes  see  page  78. 


\.  Lat. 

DateN, 

0° 

+10° 

+20° 

+30° 

+35° 

+40° 

+45° 

+50° 

+52° 

+54° 

+56° 

+58° 

+60° 

May  17 
18 
19 
20 
21 

h  m 
12  15 

12  56 

13  37 

14  18 

15  0 

h  m 
12  20 

12  58 

13  36 

14  13 
14  52 

h  m 

12  26 

13  1 

13  34. 

14  8 
14  43 

h  m 

12  33 

13  3 

13  32 

14  2 
14  33 

li  m 

12  37 

13  4 
13  31 

13  59 

14  28 

h  m 

12  41 

13  6 
13  30 

13  55 

14  21 

h  m 

12  46 

13  8 
13  29 

13  50 

14  13 

h  m 

12  52 

13  10 
13  27 

13  45 

14  4 

h.  m 

12  54 

13  11 
13  26 

13  43 

14  0 

li  m 

12  58 

13  12 
13  26 
13  40 
13  56 

h  m 
13  1 
13  13 
13  25 
13  37 
13  51 

h  m 
13  4 
13  15 
13  24 
13  34 
13  45 

h  m 
13  8 
13  16 
13  23 
13  31 
13  39 

22 
23 
24 
25 
26 

15  44 

16  30 

17  19 

18  11 

19  5 

15  32 

16  16 

17  3 

17  54 

18  47 

15  20 

16  1 

16  46 

17  34 
IS  28 

15  7 

15  44 

16  26 

17  13 

18  5 

14  59 

15  34 

16  14 

17  0 
17  52 

14  50 

15  22 

16  0 

16  45 

17  37 

14  39 

15  9 

15  45 

16  28 

17  19 

14  20 

14  53 

15  25 

16  6 
16  56 

14  20 

14  45 

15  16 

15  56 

16  46 

14  14 

14  36 

15  6 

15  44 

16  34 

14  7 
14  27 

14  54 

15  30 

16  20 

13  59 

14  16 

14  40 

15  15 

16  3 

13  50 

14  4 
14  25 

14  56 

15  44 

27 
28 
29 
30 
31 

19  59 

20  54 

21  46 

22  38 

23  28 

19  42 

20  38 

21  34 

22  29 

23  23 

19  24 

20  22 

21  21 

22  19 

23  18 

19  2 

20  3 

21  6 

22  8 

23  12 

18  50 

19  52 

20  56 

22  2 

23  8 

18  36 

19  39 

20  46 

21  55 
23  4 

18  18 

19  24 

20  .34 

21  47 
23  0 

17  57 

19  6 

20  20 

21  36 

22  54 

17  47 

18  57 

20  13 

21  32 

22  52 

17  35 

18  47 

20  6 

21  26 

22  49 

17  22 

18  36 

19  57 

21  21 

22  46 

17  7 

18  23 

19  47 

21  14 

22  42 

16  49 

18  8 

19  36 

21  7 

22  38 

June  1 
2 

:  3 
4 
5 

0  17 

1  8 

1  59 

2  53 

0  17 

1  11 

2  7 

3  5 

0  16 

1  15 

2  15 

3  17 

0  15 

1  19 

2  25 

3  32 

0  15 

1  22 

2  30 

3  40 

0  14 

1  24 

2  36 

3  49 

0  13 

1  28 

2  44 
4  0 

0  12 

1  32 

2  52 
4  14 

0  12 

1  33 

2  57 
4  20 

0  12 

1  36 

3  1 

4  27 

0  11 
138 

3  6 

4  35 

0  10 
140 

3  12 

4  44 

0  10 
143 

3  18 

4  54 

6 
7 
8 
9 
10 

3  50 

4  48 

5  48 
646 
7  42 

4  4 

5  5 

6  6 

7  4 
7  58 

4  20 

5  24 

6  25 

7  23 

8  15 

4  39 

5  45 

6  48 

7  45 

8  35 

4  49 

5  57 
7  1 

7  58 

8  46 

5  2 

6  11 

7  16 

8  12 
8  59 

5  16 

6  28 

7  34 

8  29 

9  15 

5  34 

6  50 

7  56 

8  51 

9  34 

5  42 

6  59 

8  7 

9  1 
9  42 

5  52 

7  11 

8  19 

9  12 
9  52 

6  3 

7  24 

8  32 

9  25 
10  3 

6  15 

7  38 

8  48 

9  40 
10  16 

6  29 

7  56 
9  8 
9  58 

10  31 

11 
12 
13 
14 
15 

8  35 

9  23 
10  9 

10  52 

11  33 

8  48 

9  34 
10  16 

10  55 

11  33 

9  2 
9  44 
10  23 

10  59 

11  33 

9  19 
9  57 

10  31 

11  3 
11  33 

9  28 
10  4 

10  36 

11  5 
11  33 

9  39 
10  13 

10  42 

11  8 
11  33 

9  52 
10  22 

10  48 

11  11 
11  32 

10  7 
10  33 

10  55 

11  15 
11  32 

10  14 
10  39 

10  59 

11  16 
11  32 

10  22 

10  44 

11  2 
11  18 
11  32 

10  31 

10  50 

11  7 
11  20 
11  32 

10  40 

10  58 

11  11 
11  22 
11  32 

10  52 

11  6 
11 16 
11  25 
11  32 

16 
17 
18 
19 
20 

12  14 

12  55 

13  38 

14  23 

15  11 

12  10 

12  48 

13  28 

14  10 
14  56 

12  6 

12  41 

13  17 

13  56 

14  39 

12  2 

12  33 

13  5 

13  40 

14  20 

12  0 
12  28 

12  58 

13  31 

14  9 

11  57 

12  22 

12  50 

13  21 
13  56 

11  54 

12  16 

12  41 

13  8 
13  41 

11  50 

12  8 
12  30 

12  53 

13  23 

11  48 

12  5 
12  24 

12  47 

13  14 

11  46 

12  1 
12  18 

12  39 

13  5 

11  44 

11  57 

12  12 
12  30 
12  54 

11  42 

11  52 

12  5 
12  21 
12  42 

11  40 
1147 

11  57 

12  10 
12  27 

21 

22 
23 
24 
25 

16  2 

16  56 

17  51 

18  46 

19  41 

15  45 

16  38 

17  33 

18  30 

19  27 

15  26 

16  18 

17  14 

18  13 

19  13 

15  5 

15  56 

16  52 

17  53 

18  56 

14  52 

15  43 

16  39 
.17  41 
18  47 

14  38 

15  28 

16  24 

17  28 

18  36 

14  21 

15  10 

16  7 

17  12 
IS  22 

14  0 

14  47 

15  45 

16  52 
18  6 

13  50 

14  36 

15  34 

16  43 

17  59 

13  39 

14  24 

15  22 

16  32 

17  50 

13  26 

14  10 

15  9 

16  21 

17  41 

13  11 
13  54 
14,53 

16  7 

17  30 

12  54 

13  35 

14  34 

15  51 
17  18 

26 
27 
28 
29 
30 

20  34 

21  25 

22  15 

23  5 
23  56 

20  24 

21  19 

22  13 

23  7 

20  13 

21  12 

22  11 

23  10 

20  0 

21  5 

22  10 

23  12 

19  53 

21  0 

22  7 

23  14 

19  45 

20  56 

22  6 

23  16 

19  35 

20  50 

22  4 

23  18 

19  24 

20  43 

22  2 

23  20 

19  18 

20  39 

22  0 

23  22 

19  12 

20  36 

21  59 
23  23 

19  6 

20  32 
2158 
23  24 

IS  58 

20  27 

21  56 
23  26 

18  49 
20  22 
2155 
23  28 

July  1 
2 

0  48 

0  2 
0  58 

0  9 

1  9 

0  17 

1  22 

0  21 

1  29 

0  27 

1  3S 

0  33 

1  4r. 

0  40 

1  59 

0  43 
2  5 

0  47 
2  11 

0  51 
2  18 

0  56 
2  26 

1  1 

2  35 

70 


TABLE  VI. 


LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONRISE, 

1918. 


MERIDIAN  OP  GREENWICH. 


To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours;i 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one| 
to  the  day.  I 

To  obtain  standard  time,  see  directions  on  page  44.  j 

For  other  longitudes  and  for  southern  latitudes  see  page  78. 
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,OCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

1918. 

m       To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours: 
w  i  gi-eater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
0  the  day. 

To  obtain  standard  time,  see  directions  on  page  44. 
For  other  longitudes  and  for  southern  latitudes  see  page  78. 
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6  34 

7  33 

8  14 

8  43 

9  3 
9  18 

9  30 
9  41 
9  51 
10  1 
10  13 

10  27 

10  45 

11  10 

11  46 

12  37 

13  45 

15  5 

16  34 

18  5 

19  37 

21  8 

22  40 


h  m 

1  1 

2  35 

4  8 

5  37 

6  53 

7  51 

8  31 

8  56 

9  12 
9  25 

9  34 
9  42 
9  49 
9  57 
10  6 

10  17 

10  32 

10  54 

11  27 

12  18 

13  27 

14  51 

16  23 

17  58 
19  34 

21  9 

22  44 


0  4 

1  31 

2  54 

4  9 

5  11 

5  58 

6  33 

6  59 

7  19 
7  34 

7  48 

8  0 

8  13 
8  26 

8  42 

9  1 
9  25 

9  58 
10  42 


0  10 
141 

3  7 

4  24 

5  27 

6  13 

6  46 

7  9 
7  26 
7  39 

7  50 

8  0 

8  10 
8  2i 
8  34 

8  51 

9  13 

9  43 
10  26 


018 
152 

3  22 

4  42 

5  46 

6  30 

7  0 

7  19 
7  33 
7  43 

7  52 

8  0 

8  8 
8  16 
8  26 
8  40 

8  58 

9  26 
10  7 
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TABLE  VI. 


LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONRISE,  MERIDIAN  OF  GREENWld  (f\ 

1918.  ^ 

To  obtain  civil  time,  wiite  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hou  n 
If  gi-eater  than  twelve  hours,  subtract  tweh-e  hours  from  it,  mark  the  result  A.  il  and  add  ci  Im 
to  the  day.  »'» 

To  obtain  standard  time,  see  directions  on  page  44. 
For  other  longitudes  and  for  southern  latitudes  see  page  78.  ■ 


Sept 


Oct. 


10 

22  2 

11 

22  52 

12 

23  43 

13 

14 

6  36 

15 

1  29 

16 

2  23 

17 

3  17 

18 

4  10 

19 

5  3 

20 

5  57 

21 

6  53 

22 

7  50 

23 

8  48 

24 

9  47 

25 

10  46 

26 

1143 

27 

12  37 

28 

13  27 

29 

14  15 

30 

14  59 

1 

15  42 

14  52 

15  38 


i  OCAL  \STRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

1918. 

■■^      To  obtain  civil  time,  wiite  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
1  i  gi'eater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M..  and  aad  one 
;o  the  day. 

To  obtain  standard  time,  see  dii'ections  on  page  44. 
For  other  longitudes  and  for  southern  latitudes  see  page  78. 
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A.U2.  16 
17 
18 

19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 


0° 


Sept. 


m 

13  25 

14  19 

15  15 

16  10 

17  4 

17  58 

18  51 

19  44 

20  38 

21  32 

22  29 

23  26 


+10° 


Oct. 


31 
1 
2 
3 
4 

5 
6 
7 


10 

11 
12 
13 

14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 

1 


h  m 

13  7 

14  2 

14  59 

15  56 

16  54 

17  52 

18  50 

19  47 

20  45 

21  44 

22  43 

23  43 


+  20° 


30° 


0  23 
1 19 

2  13 

3  4 

3  52 

4  38 

5  21 

6  3 

6  45 

7  26 

8  9 

8  52 

9  38 
10  26 
11 16 

12  8 

13  1 

13  55 

14  49 

15  42 

16  35 

17  29 

18  23 

19  19 

20  17 
21 16 
22  15 


h  m 

12  48 

13  43 

14  42 

15  42 

16  44 

17  46 
IS  48 

19  50 

20  53 

21  -56 

22  59 


h  m 

12  26 

13  22 

14  22 

15  26 

16  32 

17  40 

18  47 

19  55 

21  2 

22  10 

23  17 


+35° 


0  41 

1  37 

2  29 

3  18 

4  3 

4  46 

5  26 

6  4 

6  42 

7  20 

7  59 

8  40 

9  24 
10  10 

10  59 

11  51 

12  45 

13  41 

14  37 

15  34 

16  32 

17  30 

18  29 

19  29 

20  31 

21  32 

22  33 


23  14  23  31 


0  1 

1  0 

1  56 

2  46 

3  33 

4  15 

4  53 

5  30 

6  5 

6  39 

7  14 

7  49 

8  27 

9  8 
9  52 

10  40 

11  32 

12  27 

13  25 

14  25 

15  26 

16  28 

17  31 

18  34 

19  39 

20  45 

21  49 

22  52 

23  50 


li  m 

12  13 

13  9 

14  11 

15  17 

16  26 

17  38 

18  46 

19  57 

21  8 

22  18 

23  28 


+40° 


0  22 
122 

2  17 

3  6 

3  50 

4  28 

5  3 

5  35 

0  6 

6  36 

7  6 

7  38 

8  12 

8  50 

9  32 

10  18 

11  10 

12  7 

13  7 

14  11 

15  17 

16  24 

17  32 

18  41 

19  51 

21  1 

22  9 

23  13 


h  m 

11  58 

12  54 

13  58 

15  6 

16  18 

17  31 

18  45 

20  0 

21  14 

22  28 

23  40 


+45° 


0  9 

1  2 
151 

2  37 

3  20 


0  26 
1 16 
2  2 

2  45 

3  25 


0  43 
131 
2  15 

2  54 

3  31 


0  34 

1  35 

2  30 

3  18 

3  59 

4  36 

5  8 

5  38 

6  6 

6  34 

7  2 

7  32 

8  4 

8  40 

9  20 
10  6 

10  57 

11  55 

12  57 

14  3 

15  11 

16  21 

17  33 

18  45 

19  58 
21 10 

22  20 

23  26 


h  m 

11  40 

12  37 

13  42 

14  53 

16  8 

17  26 

18  44 

20  2 

21  21 

22  38 

23  54 


+50° 


Oil 

1  3 
149 

2  29 

3  4 
3  37 


0  24 

1  15 

1  59 

2  37 

3  10 
3  41 


0  48 
150 

2  44 

3  31 

4  10 

4  44 

5  14 

5  41 

G  7 

6  32 

6  57 

7  24 

7  54 

8  28 

9  6 
9  51 

10  43 

11  41 

12  45 

13  54 
15  5 
IG  19 

17  33 

18  49 

20  6 

21  21 

22  33 

23  40 


h  m 

11  18 

12  15 

13  22 

14  37 

15  57 

17  19 

18  43 

20  6 

21  29 

22  52 


r52° 


+54°    +56°  '  +58° 


3  46 

4  23 

4  54 

5  21 

5  45 

6  7 
6  29 

6  52 

7  16 

7  42 

8  14 

8  50 

9  34 

10  25 

11  25 

12  31 

13  43 

14  58 

16  15 

17  34 

18  54 

20  15 

21  34 

22  49 

23  57 


1l  m 

11  8 

12  5 

13  13 

14  30 

15  52 

17  16 

18  42 

20  8 

21  33 

22  58 


h  m 

10  56 

11  53 

13  3 

14  22 

15  46 

17  13 

18  42 
20  10 


h  m 
10  42 
1140 
12  51 

14  12 

15  40 

17  10 

18  41 
20  12 


Oil 

1  25 

2  29 

3  22 

4  5 

4  39 

5  6 
5  29 

5  50 

6  8 
6  26 

6  45 

7  6 
7  29 

7  56 

8  30 

9  12 

10  4 

11  4 

12  14 

13  29 

14  49 

16  12 

17  35 

19  0 

20  26 

21  50 
23  8 


21  38  21  43 
23  5   23  13 


0  39 

1  28 

2  10 

2  46 

3  17 
3  45 


0  56 

1  44 

2  24 

2  57 

3  25 
3  50 


0  20 

1  34 

2  40 

3  32 

4  14 

4  46 

5  12 
5  33 

5  52 

6  8 
6  25 

6  42 

7  1 
7  22 

7  49 

8  21 

9  2 
9  53 

10  55 

12  6 

13  23 

14  45 

16  9 

17  36 

19  3 

20  31 

21  57 
23  17 


0  18 
1 17 
2  4 

2  41 

3  10 

3  34 

3  55 


0  29 

1  46 

2  51 

3  44 

4  24 

4  54 

5  18 
5  37 

5  54 

6  9 
6  24 
6  39  |- 

6  56 

7  15  j 

7  40 

8  11  I 

8  51  ! 

9  42 

10  44 

11  56 

13  16 

14  40 

16  8 

17  36 

19  6 

20  36 

22  5 

23  28 


h  m 

10  26 

11  24 

12  38 

14  2 

15  33 

17  6 

18  40 
20  14 
2148 
23  21 


-60° 


0  39 

1  58 
3  5 

3  56 

4  35 

5  4 
5  25 
5  42 

5  56 

6  9 
6  22 
6  35 

6  50 

7  7 

7  30 

7  59 

8  37 

9  28 

10  31 

11  46 

13  8 

14  35 

16  6 

17  37 

19  10 

20  43 

22  14 

23  39 


h  ni 

10  7 

11  6 

12  22 

13  50 
15  25 

17  1 

18  39 

20  16 

21  54 
23  31 


0  28 

1  27 

2  13 

2  48 

3  16 

3  38 
3  58 


0  40 

1  38 

2  23 

2  57 

3  23 

3  43 

4  0 


0  51 

2  12 

3  20 

4  11 

4  48 

5  14 
5  32 
5  47 

5  59 

6  10 
6  20 
6  31 
6  43 

6  58 

7  19 

7  45 

8  22 

9  13 

10  17 

11  34 

13  0 

14  30 

16  3 

17  37 

19  14 

20  50 

22  25 

23  53 


1  4 

2  30 

3  39 

4  29 

5  3 
5  26 
5  41 

5  53 

6  2 

6  10 
6  18 
6  26 
6  36 
6  48 


0  53 
151 

2  34 

sr  6 

3  30 

3  48 

4  4 


X  » 

2  6 

2  48 

3  17 
3  38 

3  54 

4  7 


7  5 

7  29 

8  4 
8  54 

10  0 

11  21 

12  50 
14  23 

16  0 

17  38 

19  18 

20  58 
22  37 

'6 's 

126 

2  24 

3  3 
3  30 

3  48 

4  0 
4  11 


74 


TABLE  VI. 


LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONRISE,  MERIDIAN  OF  GREENWICH 

1918. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours 
if  gi-eater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  on< 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  44. 
For  other  longitudes  and  for  southern  latitudes  see  page  78. 


Oct.  1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Nov.  1 
2 
3 
4 

5 
6 
7 


10 
11 
12 
13 
14 

15 
16 


h  m 

15  42 

16  24 

17  5 

17  46 

18  29 

19  13 

20  0 

20  48 

21  38 

22  29 

23  21 


+10= 


li  m 

15  38 

16  23 

17  8 

17  53 

18  39 

19  26 

20  14 

21  4 

21  55 

22  46 

23  37 


+20° 


0  12 

1  4 

1  56 

2  48 

3  40 

4  34 

5  31 

6  30 

7  30 

8  32 

9  32 

10  29 

11  22 

12  11 

12  57 

13  41 

14  23 

15  4 

15  45 

16  27 

17  11 

17  57 

18  45 

19  34 

20  25 

21  17 

22  8 

22  58 

23  48 


0  38 

1  28 

2  19 

3  13 

4  10 


0  26 

1  15 

2  3 

2  51 

3  39 

4  29 

5  22 

6  17 

7  15 

8  15 

9  14 

10  13 

11  8 

12  0 

12  49 

13  36 

14  22 

15  6 

15  51 

16  36 

17  23 

18  11 

19  1 

19  52 

20  42 

21  33 

22  22 

23  10 

23  57 


h  m 

15  35 

16  23 

17  12 

18  0 

18  50 

19  39 

20  30 

21  22 

22  14 

23  4 

23  54 


+30° 


h  m 

15  30 

16  23 

17  16 

18  8 

19  1 

19  55 

20  49 

21  42 

22  35 

23  26 


0  41 

1  27 

2  11 

2  54 

3  38 

4  24 

5  12 

6  3 

6  58 

7  56 

8  56 

9  56 

10  53 

11  48 

12  41 

13  31 

14  20 

15  9 

15  57 

16  46 

17  36 

18  26 

19  18 

20  10 

21  1 

21  50 

22  38 

23  23 


0  13 

0  58 

1  40 

2  20 

2  58 

3  37 

4  17 

5  0 

5  47 

6  39 

7  35 

8  35 

9  36 

10  36 

11  35 

12  31 

13  20 

14  19 

15  11 

16  4 

16  56 

17  50 

18  44 

19  38 

20  31 

21  22 

22  11 

22  56 

23  37 


+35= 


h  m 

15  28 

16  23 

17  18 

18  13 

19  8 

20  4 

21  0 

21  54 

22  48 

23  38 


+40° 


0  43 

1  29 

2  16 

3  6 
3  58 


0  6 

0  48 

1  30 

2  13 

2  58  I 

3  46  ! 


0  17 

0  54 

1  31 

2  9 

2  49 

3  33 


0  25 

1  8 

1  48 

2  25 

3  1 

3  36 

4  14 

4  54 

5  38 

6  28 

7  23 

8  22 

9  24 

10  26 

11  27 

12  26 

13  23 

14  18 

15  13 

16  8 

17  3 

17  58 

18  54 

19  50 

20  44 

21  35 

22  22 

23  6 
23  46 


h  m 

15  25 

16  23 

17  21 

18  18 

19  16 

20  14 

21  12 

22  8 

23  2 
23  52 


+45= 


0  24 

0  57 

1  32 

2  7 

2  44 

3  25 


0  38 

1  19 

1  56 

2  31 

3  4 

3  36 

4  10 

4  46 

5  27 

6  15 

7  8 

8  8 

9  11 

10  15 

11  18 

12  20 

13  19 

14  17 

15  15 

16  12 

17  10 

18  8 

19  6 

20  3 

20  58 

21  49 

22  36 

23  18 
23  55 


h  m 

15  22 

16  23 

17  24 

18  25 

19  26 

20  26 

21  26 

22  25 

23  19 


+50° 


h  m 

15  18 

16  23 

17  28 

18  32 

19  37 

20  41 

21  45 

22  45 

23  41 


0  29 

1  1 

1  32 

2  4 

2  38 

3  16 


0  9 

0  54 

1  32 

2  7 

2  37 

3  6 

3  35 

4  5 

4  38 

5  15 

6  0 

6  52 

7  51 

8  55 

10  2 

11  8 

12  12 

13  15 

14  16 

15  17 

IG  18 

17  18 

18  19 

19  20 

20  19 

21  15 

22  6 


0  30 

1  12 

1  48 

2  19 

2  45 

3  10 

3  34 

4  0 

4  28 

5  0 

5  41 

6  31 

7  30 

8  36 

9  45 

10  55 

12  4 

13  10 

14  15 

15  20 

16  24 

17  28 

18  33 

19  37 

20  38 

21  36 

22  27 


+52° 


h  m 

15  16 

16  23 

17  30 

18  36 

19  42 

20  48 

21  53 

22  55 

23  51 


+54° 


22  52 

23  11 

23  21 

23  32 

23  49 

23  56 

0  6 

0  20 

0  26 

0  37 

0  47 

0  51 

1  6 

1  11 

1  13 

1  34 

1  35 

1  35 

2  1 

1  58 

1  57 

2  32 

2  24 

2  20 

3  6 

2  53 

2  48 

0  40 

1  21 

1  56 

2  24 

2  49 

3  12 
3  34 

3  57 

4  23 

4  54 

5  33 

6  21 

7  20 

8  27 

9  38 

10  49 

11  59 

13  8 

14  15 

15  21 

16  27 

17  33 

18  39 

19  45 

20  48 

21  46 

22  38 


h  m 

15  14 

16  23 

17  31 

18  40 

19  48 

20  56 

22  3 

23  5 


+56° 


0  3 

0  51 

1  31 

2  4 
2  30 

2  53 

3  14 
3  33 

3  54 

4  18 

4  46 

5  23 

6  10 

7  9 

8  16 

9  29 

10  42 

11  55 

13  5 

14  14 

15  22 

16  30 

17  38 

18  46 

19  54 

20  58 

21  57 

22  49 

23  31 


15  12 

16  23 

17  34 

18  44 

19  54 

21  5 

22  13 

23  18 


+58° 


0  5 

0  33 

0  56 

1  16 
1  36 

1  55 

2  16 
2  42  1 


0  16 

1  4 

1  43 

2  13 
2  38 

2  57 

3  16 
3  33 

3  51 

4  12 

4  38 

5  12 

5  58 

6  56 

8  4 

9  19 

10  35 

11  50 

13  2 

14  14 

15  24 

16  34 

17  44 

18  54 

20  4 

21  10 

22  10 

23  2 
23  43 


h  m 

15  10 

16  23 

17  36 

18  49 

20  2 

21  15 

22  26 

23  32 


+60' 


0  15 

0  40 

1  1 
1  19 
1  36 

1  53 

2  12 
2  35 


0  31 

1  19 

1  56 

2  24 

2  45 

3  2 

3  18 
3  32 

3  48 

4  6 

4  29 

5  0 

5  43 

6  41 

7  51 
9  8 

10  27 

11  44 

12  59 

14  13 

15  26 

16  38 

17  50 

19  3 

20  15 

21  24 

22  25 

23  17 
23  56 


h 

15  , 

16  25 

17  3S 

18  54 

20  IC 

21  26 

22  40 

23  49 


0  26 

0  49 

1  7 
1  22 
1  37 

1  51 

2  7 
2  27 


0  49 

1  36 

2  11 
2  36 

2  54 
3 

3  20: 
3  31 
3  44 

3  59 

4  18 

4  45 

5  26 

6  23 

7  35 

8  56 

10  17 

11  38 

12  56 

14  12 

15  27 

16  42 

17  58 

19  14 

20  29 

21  40 

22  43 

23  34 

0  12 
0  39 

0  58 

1  14 
1  26 
1  38 
1  49 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET,  MERIDIAN  OF  GREENWICH, 

1918. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  44. 

For  other  longitudes  and  for  southern  latitudes  see  page  78. 


DateN. 

0° 

+10° 

+20° 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONEISE,  MERIDIAN  OF  GREENWICH, 

1918. 

To  obtain  civil  time,  write  P.  :\I.  after  the  astronomical  time  if  it  is  less  than  twelve  hom-g; 
if  gi-eater  than  twelve  hours,  siibtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  44.  ■ 
For  other  longitude.s  and  for  southern  latitudes  see  page  78. 
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LOCAL  ASTRONOMICAL  MEAN  TIME  OF  MOONSET.  MERIDIAN  OF  GREENWICH, 

1918. 

To  obtain  mil  time,  ^vrite  P.  jM.  after  the  astronomical  time  if  it  is  less  than  tweh  e  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it.  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  44. 

For  other  longitudes  and  for  southern  latitudes  see  page  78. 


DateN. 

AO 

,  T  AO 

+  20° 

+30° 

+35° 

+40° 

+45° 

+50° 

+52° 

+54° 

+56° 

Nov.  16 

h  m 

li  m 

h  m 

h  na 

h  m 

h  m 

li  m 

h  m 

h  m 

h  m 

h.  m 

16  37 

16  50 

17  4 

17  20 

17  29 

17  40 

17  52 

18  8 

18  15 

18  23 

18  32 

17 

17  38 

17  54 

18  11 

18  30 

18  41 

18  54 

19  10 

19  29 

19  38 

19  48 

19  59 

18 

18  40 

18  57 

19  16 

1  Q  '^0 
Xo  o\j 

90  A  0 

OA  CO 

21  6 

21  16 

19 

19  42 

19  59 

20  18 

20  39 

20  51 

21  5 

21  22 

21  43 

21  53 

22  ■  4 

22  16 

20 

20  41 

20  57 

21  14 

21  33 

2144 

21  58 

22  13 

22  32 

22  40 

22  50 

23  1 

21 

21  36 

21  50 

22  4 

22  20 

22  30 

22  41 

22  54 

23  9 

23  16 

23  24 

23  33 

22 

22  27 

22  37 

22  49 

23  2 

23  9 

23  17 

23  27 

23  39 

23  44 

23  50 

23  57 

23 

23  14 

23  21 

23  29 

23  38 

4^ 

i^o  00 

24 

23  58 

0  3 

0  7 

0  11 

0  16 

25 

0  2 

0  6 

0  11 

0  14 

0  17 

0  20 

0  24 

0  26 

0  28 

0  31 

26 

0  40 

0  41 

0  41 

0  42 

0  42 

0  43 

0  43 

0  44 

0  44 

0  44 

0  45 

27 

1  22 

1  19 

1  16 

1  12 

1 10 

1  8 

1  6 

1  3 

1  1 

1  0 

0  58 

28 

2  3 

1  50 

T 

±  10 

J.  ou 

1  o4 

1  Zo 

^  T  A 

1  15 

1 12 

29 

2  46 

2  36 

2  27 

2  15 

2  9 

2  2 

1  53 

1  43 

1  38 

1  33 

1  27 

30 

3  30 

3  18 

3  5 

2  50 

2  42 

2  32 

2  21 

2  7 

2  1 

1  54 

1  46 

Dec.  1 

4  16 

4  1 

3  46 

3  28 

3  18 

3  6 

2  52 

2  36 

2,28 

2  19 

2  9 

2 

5  4 

4  48 

4  31 

4  11 

3  59 

3  46 

3  30 

3  10 

3  1 

2  51 

2  40 

3 

5  55 

O  O  1 

5  19 

4  'iS 

T:  OO 

4  4S 

■i  Oi 

AAA 

0 

0  00 

0  4ij 

3  32 

3  19 

4 

6  46 

6  29 

6  11 

5  49 

5  37 

5  23 

5  6 

4  44 

4  34 

4  23 

4  10 

5 

7  38 

7  22 

7  5 

0  45 

6  33 

6  20 

6  4 

5  44 

5  35 

5  24 

5  12 

6 

8  30 

8  15 

8  0 

7  43 

7  33 

7  21 

7  7 

6  50 

6  42 

6  34 

6  24 

7 

9  20 

9  9 

8  56 

8  42 

8  34 

8  25 

8  14 

8  1 

7  55 

7  48 

7  40 

8 

10  1 

XO  i 

o  oo 

y  oi 

A  00 

A  T  1 

y  14 

9  10 

9  5 

9  0 

9 

10  58 

10  54 

10  49 

10  44 

10  41 

10  .37 

10  34 

10  29 

10  26 

10  24 

10  21 

10 

11  47 

11  46 

11  46 

11  46 

11  45 

11  45 

11  45 

1144 

11  44 

11  44 

11  44 

11 

12  36 

12  40 

12  44 

12  48 

12  51 

12  54 

12  57 

13  1 

13  3 

13  6 

13  8 

12 

13  28 

13  36 

13  44 

13  53 

13  59 

14  5 

14  12 

14  21 

14  25 

14  29 

14  34 

13 

14  22 

14  dp. 

n 

I'j  \j 

10  0 

iO  Li 

1  C  /IT 

lo  41 

15  48 

15  54 

16  2 

14 

15  20 

15  34 

15  50 

16  8 

16  18 

16  30 

16  44 

17  2 

17  10 

17  19 

17  29 

15 

16  20 

16  37 

16  54 

17  15 

17  27 

17  41 

17  57 

18  17 

18  27 

18  38 

18  50 

16 

17  22 

17  39 

17  58 

18  19 

18  32 

18  46 

19  4 

19  24  \ 

19  34 

19  46 

19  58 

17 

18  22 

18  39 

18  57 

19  17 

19  29 

19  43 

19  59 

20  19 

20  29 

20  39 

20  51 

OA  00 

20  46 

21  3 

21  11 

21  20 

21  30 

19 

20  14 

20  26 

20  39 

20  54 

21  2 

21  12 

21  23 

21  .37 

21  43 

21  50 

21  58 

20 

21  4 

21  13 

21  23 

21  33 

21  40 

21  47 

21  55 

22  4 

22  9 

22  14 

22  19 

21 

21  51 

21  56 

22  2 

22  9 

22  12 

22  17 

22  22 

22  28 

22  30 

22  33 

22  36 

22 

22  35 

22  37 

22  39 

22  41 

22  43 

22  44 

22  46 

22  48 

22  49 

22  50 

22  51 

23 

23  17 

23  16 

23  14 

23  12 

23  11 

23  10 

23  9 

23  7 

23  6 

23  6 

23  5 

24 

23  59 

23  54 

23  49 

23  43 

23  40 

23  36 

23  32 

23  26 

23  24 

23  22 

23  18 

25 

23  47 

23  43 

23  38 

23  33 

26 

0  41 

0  33 

0  25 

0  15 

0  9 

0  3 

i 

23  58 

23  50 

27 

1  25 

1  14 

1  2 

0  49 

0  41 

0  32 

0  22 

0  9 

0  4 

28 

2  10 

1  56 

1  42 

1  25 

1  16 

1  4 

0  52 

0  36 

0  29 

0  21 

0  12 

29 

2  57 

2  42 

2  25 

2  6 

1  54 

1  42 

1  27 

1  8 

1  0 

0  50 

0  39 

30 

3  47 

3  30 

3  12 

2  51 

2  39 

2  24 

2  8 

1  48 

1  38 

1  27 

1  14 

31 

4  38 

4  21 

4  2 

3  41 

3  28 

3  14 

2  57 

2  36 

2  26 

2  14 

2  1 

32 

5  31 

5  14 

4  56  i 

4  36 

4  24 

4  10 

3  53 

3  33 

3  23 

3  12 

3  0 

h  m 
18  42 

20  12 

21  31 

22  31 

23  14 

23  43 


0  4 
0  20 
0  33 

0  45 

0  56 

1  8 
1  21 
1  37 

1  58 

2  26 

3  4 

3  55 

4  59 

6  12 

7  32 

8  54 

10  18 

11  43 

13  10 

14  40 

16  11 

17  41 

19  4 

20  13 

21  5 

21  41 

22  7 
22  26 

22  40 

22  52 

23  4 
23  15 
23  28 

23  43 

0  i 

0  26 

1  0 

1  46 

2  45 


+60° 


h  m 
18  54 
20  28 
2148 

22  48 

23  29 

23  55 


0  13 
0  26 
0  36 

0  45 

0  54 

1  3 
1  14 

127 

1  45 

2  10 

2  46 

3  37 

4  42 

5  59 

7  22 

8  47 

10  15 

11  43 

13  13 

14  46 

16  21 

17  54 

19  21 

20  31 

21  21 

21  55 

22  16 
22  32 

22  44 

22  54 

23  3 
23  12 
23  22 

23  34 
23  50 

6  i2 

0  43 

1  28 

2  28 


78 


MOONRISE  AND  MOONSET,  1918. 


FOR  NORTHERN  STATIONS  NOT  ON  THE  MERIDIAN  OF  GREENWICH  AND  FOR 

SOUTHERN  STATIONS. 

For  northern  stations  not  on  the  meridian  of  Greenivich. — For  longitudes  twelve  hours  or  less 
west  from  Greenwich,  obtain  the  data  for  the  given  latitude  from  Table  VI  for  the  given  date 
and  for  the  date  following;  for  longitudes  twelve  hours  or  less  east  from  Greenwich,  obtain  the 
data  for  the  given  latitude  from  Table  VI  for  the  given  date  and  for  the  date  preceding.  Subtract 
the  time  on  the  earlier  date  from  the  time  on  the  later  and  multiply  the  difference  by  the  twenty- 
fourth  part  of  the  longitude  in  hours  and  decimals  of  an  hour,  positive  if  west,  negative  if  east. 
Apply  the  product  as  a  con-ection  to  the  time  on  the  given  date. 

For  southern  stations. — The  instant  of  moonrise  or  moonset  for  any  station  south  of  the  equator 
is  that  of  moonset  or  moonrise,  respectively,  at  a  place  of  the  same  latitude  north  of  the  equator 
whose  longitude  is  twelve  hoiurs  different  from  that  of  the  southern  station. 

If  the  southern  station  be  twelve  hours  or  less  west  from  Greenwich,  and  the  phenomenon  at 
that  station  occurs  between  noon  and  midnight,  the  local  astronomical  day  will  be  the  same 
at  the  southern  and  northern  stations.  If,  however,  the  phenomenon  at  the  southern  station 
occurs  between  midnight  and  noon,  the  local  astronomical  day  at  the  northern  station  will  be  one 
day  later  than  at  the  southern. 

If  the  southern  station  be  twelve  hours  or  less  east  from  Greenwich  and  the  phenomenon  at 
that  station  occurs  between  noon  and  midnight,  the  local  astronomical  day  at  the  northern  station 
will  be  one  lees  than  at  the  southern  station.  If,  however,  the  phenomenon  occurs  between  mid- 
night and  noon,  the  local  astronomical  day  will  be  the  same  at  the  two  stations. 

Having  thus  determined  the  true  astronomical  day  at  the  northern  station,  compute  by  the 
rule  for  northern  latitudes.  For  the  desired  local  time  of  moonrise  at  the  southern  station  change 
the  time  of  moonset  at  the  northern  station  twelve  hours.  For  the  desiied  local  time  of  moonset 
at  the  southern  station  change  the  time  of  moomise  at  the  northern  station  twelve  hours. 

Example. — December  20,  1918,  civil  date,  find  the  time  of  moonrise  and  moonset  in  longitude 
43111  YfQgi  from  Greenwich  and  in  latitude  33°  30'  south. 

The  longitude  of  the  northern  station  is  7'\3  east  from  Greenwich  and  its  latitude  is  33°. 5  N. 
Upon  inspection  of  Table  VI  it  is  seen  that  the  astronomical  day  at  the  southern  station  is  December 
20  for  moonrise  and  December  19  for  moonset,  the  former  phenomenon  occurring  between  noon 
and  midnight,  the  latter  between  midnight  and  noon.  For  tlie  northern  station,  in  accordance 
with  the  precepts  given  above,  both  phenomena  are  to  be  computed  for  December  20. 


At  northern  station — 

Table  VI,  Lat.  +33°.5 
Table  VI,  Lat.  +33°.5 


Difference 

Product  of  Diff.  by  - 


7^ 
24 


Local  astronomical  mean  time 

At  southern  station — 

Local  astronomical  mean  time 
Civil  time  .... 


Moonrise. 
d    h  m 
Dec.  19    6  57 
20   8  0 


Moonset. 
d    h  m 
Dec.  19  21  0 
20  21  38 


63 
-19 ' 
7  41 

Moonset. 
19  41 
Dec.  20    7  41  A.  M. 


38 
-12 

'(,.;[  2126 

Moonrise. 
9  26 

Dec.  20   9  26  P.  M. 


o 


